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INTRODUCTION 

The main objective of this project v/as to develop effective rnuiti-scnsory 
aids for individual use by high school students who have not achieved a func- 
tional mastery of mathematics. 

These students encounter a great variety of difficulties in their attempts 
to become competent in skills v/hich are usually mastered by the average student 
by the end of the seventh grade. (U. S. Office O'" Education & NCTM, 1964.) They 
tend to be lov/ ability, poorly motivated, or disadvantaged students. Many of 
them come from socially deprived homes from which they receive little motivation 
to study any academic subject (Schel, 1959). Their background and rates of 
growth are so varied that the setting of realistic goals must be done indivld- 
af^y (Hilgard, 1956). This Implies that at any given time In a class of 
fifteen, several students ?/il{ be studying different topics (Mehl, I960). 
Typically, short attention spans further complicate the problem of teaching 
these stu'dents (U. S. Office of Educaf.on & NCTM, 1964, p 2). The need for a 
large variety of single concept presentations which lend themselves to use by 
a few students at a time is critical. And, obviously, these presentations are 
useless unless they are clearly understood by the students. 

Interest individualizing instruction in mathematics has been high in 
recent years and good programmed maier'als and se I f -teaching tests are becoming 
available. However, it Is generally necessary for publisliers and authors to 
produce materials for mass consumption and since these students represent an 
often neglected minority, very little material has been created to deal with 
their learning problems. The text Trouble Shooting Mathematics Skills by 
Bernstein and Wells, published by Holt, Rinehart and Winston in 1963, ~*is a 
notable exception. Most others simply amount to presenting sixth grade 
materials to tesnth grade students who have been convinced that they are 
destined to remain fourth graders In their understanding of arithmetic. Even 
the Bernstei n-Wel I s book doss not deal with the motivational problems experi- 
enced by this student. 

Teachers have not been successful in using existing materials with 
these students and the increase in occupational opportunities related io 
these skills is being highly publicized. Finding ways of solving the 
dilemma becomes increasingly critical. Shortages of technical ly ski I led 
persons and efforts being made in anti -poverty programs are involved 
(U. S. Office of Education & NCTM, 1964, p II). Among these students, those 
who are- under-achievers must realize their capabi I itles, even though for 
some arithmetic reasoning will always be difficult. They must at least 
reach a skill level which will permit them to function in our modern 
soc i ety , 

The basic problem is that of producing a varieiy of suitable materials 
which can be. used by these students individually with the proper assistance 
of a skilled instructor, and then providing the proper atmosphere for their 
use (U. S. Office of Education & NCTM, 1964, p 9), Removing the reliance on 
reading as a prerequisite to success In arithmetic is also a part of this 
problem. 






A survey of the literature shows that little is Icnov/n about teaching 
arithmetic to low achievers. The following quotations from the ’’Preliminary 
Report of the Conference on Low Achievers in Mathematics,” summarize the 
situation very well. V/hen one notes the large number of leaders in mathe- 
matics and mathematics education attending that conference, the- quotes take 
on added significance. 

The school administrator must encourage research and 
experimentation with new and different teaching techr' 
nlques for low achievers in mathematics. Very little 
is known about methods which are most effective with 
low achievers. Very few, if any, fol iov/-up studies 
have been made of pupils in this category. How do they 
learn best? ’/lhat is an appropriate curriculum for them? 

' V/hat mathematical competencies do they need? What are 
the characteristics of teachers who work most effectively 
with them? The answers to these and similar questions 
may be found by a local mathematics staff. 

The learning materials should provide for many uses of 
objects, models-, audio-visual aids, and manipulation 
devices, as well as the use of more complicated instru- 
ments and learning aids. 

Different ways of looking at the same mathematical con- 
cept may reinforce the idea or provide the insight ' 

needed. Every effort should be made to capiialize on 
the interest and motivation of the learner through the 
use of games, puzzles, short cuts, and discovery 

exercises that arouse curiosity and imagination. 

» 

Competent teachers should be paid or given released 
time to write classroom materials and devise techniques 
that can be used to develop the learning potential of 
low achievers. 

With the obvious need for materials directed specifically at the low 
achiever, this report portrays an attempt to supply three types. It includes 
the methods used in the. development of the materials, the results recorded 
when the materials were tried in a classroom situation, and recommendations 
for the future use of the materials. 



^Conference on Low Achievers in ?'4athematics held in Washington, D.C., 
March, 1964. 
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METHOD 



The project emphasized three specific devices: 

% 

1 . Audio tape alone 

2. Audio tape with slides 

3. Video tape. 

During the contract period, the director v/as released three hours per 
day to develop the materials accompanying this report. A teaching assign** 
ment of two refresher mathematics classes assured some immediate feedback 
regarding the success of the materials with the individual student. 

The materials were developed and tried out at: 

Franklin High School 
31000 Joy Road 
Livonia, Michigan 48150 



RESULTS 

■I , . 

In the audio tape area, two types of exercises were developed. One is 
concerned v/lth speed drills of the four arithmetic operations v/ith 100 basic 
facts. The other is a story problem exercise. 



Thirteen programs v/ere developed in the audio tape and slide area. The 
titles are self explanatory and are as follows: 



0 Addition of Fractions 7 

1 Subtraction of Fractions 8 

2 Multiplication of Fractions 9 

3 Division of Fractions 10 

4 Improper Fractions and Mixed Numbers 

5 Multiplication of Decimals II 

6 Division of Decimals 12 



Ratio 

Proportion 

Ratio and Proportion 
Story Problems and Pro-^- 
portion 

Story Problems and Percent 
Percent 



Finally, four programs were developed on video tape. They dealt with 
the fol! owing topics: 



1. i’s and ^*s 

2. Story problems 

3. Area 

4 . Vo I ume 

DISCUSSION 



I 




The first type of audio tape exercise was simply to Increase the listener's 
speed with the basic facts of addition, subtraction, multiplication, and divi- 
sion. A student first listens to 100 basic facts spaced five seconds apart 
on the tape, writing the answers on a prepared answer sheet. He' then listens 
to the same basic facts spaced three seconds apart; again writing the answers 

I 
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on a*.prop*ared an^wor:sheet.-. The basic objectjve: In this- exerpIsS- rs-'to do. 
as v.'el I on the three second tape as was done on the five second tape. This 
type of exercise is particularly good at the beginning of the school year in 
September because (|) the low achiever often has not done much thinking in 
terms of mathematics over the summer, and (2) his thoughts often return to 
his activities during the summer unless directed along the lines of some 
planned activity such as this. 



The second type of audio tape exercise was developed to parallel the text 

used by refresher classes. The text used is Bernstein and Wells: Trouble 

footing Hathematic s Skills. Per^mission was granted by Holt, RinehartT'and 

Winston to use the text In such a manner. 

* 

This exercise uses story problems from chapter eight of the aforementioned 
text. On the bulletin board just above the tape recorders In the classroom 
are located several lists showing the location'of any particular story problem 
on a particular tape. (See Appendix "B’'.) For example, a student might be 
having trouble with problem eight of problem set two. That student can go to 
the bulletin board, look at the list of problems for set two, and find the 
location of proJ.)lem eight on the tape for set two. He then would put the tape 
pn a recorder and wind it to the correct position for problem eight. By listen- 
ing to problem eight, the student hears a discussion of the problem and what is 
expected in order to solve It, He can then attempt to v/ork the problem while 
listening to the tape. A student is encouraged to seek further help from the 
teacher if he does not understand what is said on the tape. 

It Is a known fact that Inactivity often encourages a low achiever to 
"give up" on a problem if he does not understand it. Often a teacher finds 
It necessary 1o give help to a low achiever. But not all low achievers have 
trouble with the same problem. This story problem exercise is one example 
where Individual ized instruction can fill the void created when the teacher 
Is the only source of help In the classroom. If the teacher Is already helping 
another student, the tape recorder can be a source of help to others. 

Each of the thirteen slide programs is followed by a sheet of five to ten 
problems which reiterate the concept found in it. Copies of the audio script, 
as well as the follow-up sheets, can be found at the end of this report and are 
therefore incorporated as part of it. (Appendix "C"), 

In all of the video programs, manipulative materials which the viewer could 
see were stressed. The program on i’s and ?’s revolved around the 1 2 inch ruler 
and segments of 2 x 4 v/hich displayed the concept of how the ^ and ^ receive 
their names. 

The story problem program had cans of soup, gallon jugs of water, and 
dinner plates to represent the objects Involved in each problem. Each problem 
was concluded by drawing small sketches of. the physical objects the students 
had just seen. The Idea here was to encourage the student to gei' some type 
of diagram on paper and not try to analyze the problem completely in his head. 



The area -program emphasized the meaning behind the formula: A = I x w. 

It Included units of square Inches and square feet made from poster board. 

It concluded with the Idea that length tells one how many square units 
‘can be placed along a horizontal edge, in one row; width tells one how 
many rows there are. 

The volume program was closely associated with the one on area. 

Again, the meaning behind the formula V = 1 x w x h was emphasized. Cubic 
Inch units made ^rom wood were used in the discussion of the volume of 
three cardboard boxes. Considering the "I x w” portion of the formula, 
it was shown how this tells one how many cubic units are in the first layer. 
The height is needed to tell one how many layers there are. Outlines and 
follow-up sheets of the four video tape programs can also be found at the 
end of this report. (Appendix ”D”.) 

Audio tape was selected because it is one of the most popular as well 
as Inexpensive audio aids found in most school systems. The tape recorders 
rented during the course of this project can 6e purchased for about $140 
each. Tape, in quantity, runs about $2,00 for 1200 feet. When compared 
to the other tv/o areas, audio tape is seen to be the rnosi Inexpensive. 

Besides the audio tape expenses, the slide and audio tape vA’ices 
have the additional cost of producing the slides. A 135 m.m. Slide film 
of 36 exposures will run about $3.00. The cost of developing each slide 
is ten cents. A cartridge for storing the completed slide program costs 
$3.00. For additional information regarding the. costs of this device, 
see Appendix ”A'‘, One advantage this method has over the audio taps is 
that it appeals to both the seeing and hearing senses of the viev/eTr Not 
only is the viewer hearing the concept, he also sees it on the screen. 
Another advantage it has over filmstrips is that the program can be varied 
to suit each teacher’s ideas on how a concept should be presented. Cer- 
tain slides may be omitted or others inserted to make a more meaningful 
program. 

The video tape has the specific advantage of a more continuous audio 
and visual program than do the audio tape and slide programs. Again, it 
appeals to both sight and hearing. In a slide program, there are split 
seconds during the changing of a slide when nothing appears on the screen. 

On a video tape program, such split seconds are at a minimum. That is, 
once a video program has begun, there Is usually always something on the 
screen in front of the viewer. Video tape is often prohibitive to most 
school systems because of its great expense. Besides the huge initial 
Investment necessary to provide fhe studio and recording equipment, the 
video tape itself costs about $60.00 per 60 minute reel or approximately 
$1 .00 a minute. 

Livonia Public Schools had the video tape program available before 
this project received approval. It was for this reason that this director 
decided to include this device as one to be studied in relation to low 
achievers. 



■ The ultimate goal of the director v/as to have four sources of help 
In the refresher class at the same time. These v/ere: (I) the audio 

'tape exercises; (2) the slide programs; (3) the video tapes; and (4) 
the teacher. • ' 

All four activities are performed in a classroom where individualized 
instruction is encouraged, in fact, the course has been structured 
around individualized instruction. The students have access to the four 
sources of help when they have need of one of them. 

Anytime the teacher presents a general topic such as finding common 
denominators, he does this at the beginning of the period and usually for 
not longer than 15-20 minutes any given day. 

The v/ork sheets which follow the use of the video tape nr slides have 
shown that these materials have accompijshsd their purpose* -that is, the 
teaching of the various single concepts previously mentionea ir« this re- 
port. Nearly all of the scores on the worksheet were iOOp’s. Two students 
received 90^’s and needed additional explanation of the particular problem 
missed before they could do it. ' 

% 

Below is a chart which shows the usage of materials during the v/eek 
of May first to the fifth. 

USE OF SINGLE CONCEPT MATERIALS 



Audio 
1 ape 



S I i des 
Tape 



Video 

Tape 



MONDAY 


TUESDAY 


WEDNESDAY ' I 


THURSDAY ’ 


FRIDAY ' 


1 student 


3 students 


0 students 


i student 


2 students 


2 students 


2 students 

I 


1 student j 


1 3 students 


2 students 


0 students 


0 students 


5 students 


6 studenfs 


6 stude''*^s 
' 



Friday best exemplifies the goal meni Toned before. While these ten 
students were involved with the materials, the teacher was able to help 
others. Still others v/ere working on assignments in 'ihci text used wlih 
refresher mathematics. Thus, five groups of students were functioning 
in a room where many teachers still feel that lecturing to the entire 
group on the same topic is the way to teach lov/ achievers. 

One hears talk about ability grouping in a class. And it is a lot 
easier to talk about it than to put it in practice — especially in a group 
whose average percentile rank. Is ten or lower on the Lee Clark Arithmetic 
Fundamentals Survey Test. As it turned out, there were several groups 
containing only one person. Yet, proceeding at his own rate, covering 
topics when he was ready for them, tl)is person showed much growth In a 
year’s time. (See Appendix ”E”). 
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‘ The follow-up sheets for the single concept exercises, and the number 
of times each was used in the classroom, have shown that these materials 
represent an advance in ti\e individualizing of instruction for low achievers 
assigned to these sections of refresher math. A more thorough evaluation, 
using various testing devices, is recommended. 

CONCLUSIONS, IMPLICATIONS AND RECOMMENDATIONS 

The Project was well accepted by the students. Very few realized 
that the director of The Project was actually their teacher. In fact, very 
few suspected there was anything different in refresher mathematics this 
year than there was last year or the year before that. 

There was a definite change noticed by the. di rector. This change 
was In the general morale of the students. A class such as this needs 
variety. Attention spans are short; variety helps maintain interest. If a 
sincere interest exists, attention does not wander. If attention does not 
wander, isn’t the student more likely to absorb the subject being considered? 
This is one question the director has had ansv/ered during the course of this 
project. Comments like ’’This is my best class,” and ”Boy! This hour goes 
fast,” were made In a class which usually lacks such statements. 

Other facts were very emphatically driven home by this director’s 
opportunity to work on this project. These facts will be presented 
here as the director saw them at Franklin High School. The regular 
assignment for a teacher is five classes with one period for consultation. 
Among these f<ve classes are usually at least two classes of students 
having higher ability than those found in refresher mathematics. These 
two classes serve to balance the attitude so often found in refresher 
mathematics or similar courses. This director attempts to portray that 
attitude now, and later he will suggest some solutions which might remedy 
this attitude. 

Unlike the higher ubiilty courses where much of the feedback from 
the students is positive, the refresher mathematics type course often has 
prevalent an ”1 couldn’t care less” atmosphere. The positive feedback 
might be exemplified by a student’s show of interest for the subject material, 
by the kinds of questions that are asked, or by many other reactions known 
to those who have taught the higher ability student. There is a definite 
lack of such reactions in the lower ability classes. 

this director was teaching only refresher level students. These are 
students achieving ten percentile or lower on the Lee Clark Fundamental 
Test. The director found that materials produced under this project 
helped create an interest on the part of the two classes of students In 
Involved. Yet, having no higher level students to balance the lack of 
much positive reaction undoubtedly had an effect on this director’s morale. 

He feels this may apply to anyone who has had an assignment of all lower 
levef classes. 






I 



T©achers ar© so often .loadod down with duties such as correcting 
papers, attending meetings, and other related activities that they have no 
time to prepare good .lessons for their classes. It Is one thing to know 
the subject matter thoroughly and quite another to present it to a wlass. 
To present it to a class In an interesting manner, time must be spent In 
thinking out a plan that will best suit the class Involved. But, for 
lack of time, the amount of time spent along these lines is often a 
minimum. What classes often get the short end of this deal? Low ability 

classes do I ! ! I 

Teachers of advanced placement classes In a few sys ferns are some- 
times given an hour of released time In addition to their consul tat son 
periods In which they prepare better lessons for the higher ability 
students. Might it not be just as Important to give teachers of the 
lower ability students the same amount of time in which to prepare more^ 
Interesting lessons for the refresher mathematics level student? A limit 
of two or three low ability level classes to an individual teacher should 
be enforced by a school system to ensure some positive feedback to that 
teacher from his other classes. 



There are not enough supplemental materials to be used in classes 
for the low achiever in mathematics. It has been the purpose of this 
project to investigate the development of such materials. Nineteen 
audio-visual devices directed specifically at the low achiever were 
developed under the auspices of this contract. 

Two types of exercises were developed using audio tape. One type 
Is simply an exercise designed to increase the low achiever’s speed with 
basic facts skills. The other is a story problem exercise. 

Thirteen audio tape and slide programs were developed. They are titled 
as fol lows: 

0 Addition of Fractions 

1 Subtraction of Fractions 

2 Multiplication of Fractions 

3 Division of Fractions 

4 fmproper Fractions and Mixed Numbers 

5 Mu 1 1 i p I i cat i on of Dec i ma I s 

6 Division of Decimals 

. Four video tape programs were developed. They dealt with; 

1 . i’s and ?’s 

2. Story problems 

3. Area 

A, Vo 1 uma 



7 Rat 1 o 

8 Proport i on 

9 rRatio and Proportion 

10 Story Problems and Pro- 

portion 

11 Story Problems and Percent 

12 Percent 
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As each exercise v/as completed, it was Introduced Into the classroom 
for use by lov/ achieving mathematics students. This was made possible 
by the assignment of two such mathematics classes to the director during 
the course of the project. Followup sheets were administered to the 
participating students as they used the various exercises. 

These follow-up sheets for the single concept exercises, and the 
number of times each v/as used in the classroom have shown that these 
materials represent an advance In the individualizing of instruction 
for low achievers assigned to these sections of refresher math. A 
more thorough evaluation, using various testing devices, is recommended. 
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APPENDIXES 



REPRODUCTION COSTS OF SUDBl P ROGrRAM 



Program 0 


Addition of Fractions 


FT’Ogram 1 


Subtraction of Fractions 


Program 2 


Multiplication of Fractions 


Program 3 


Division of Fractions 


Program Ij. 


Improper Fractions and 
Mixed Numbei-s 


Prograjii ^ 


Multiplication of Deciraals 


Program 6 


Division of Decima3.s 


Progrard 7 


Ratio 


Program 8 


Proportion 


^^ogram 9 


Ratio, and Proportion 


Program 10 


Story Problems and Proportion 


Program 11 


1 

Percent in Ratio Foi*m 


Program 12 


Ratio and Percent 



No. of 
Slides 


Slides 


Audio 

Taoe 


Total 


23 


It . 60 


o^O 


5.10 


33 


6.60 . 


.^0 


7.10- 


. 36 


7.20 


.^0 


7.70 


33 


6 o 6 o 


.^0 


7.10 


37 


7. ho 


.^0 


7.90 


22 


h.hO 


.^0 


h .90 


28 


5.60 




6.10 


16 


3.20 


.^0 


3.70 


21 


h .20 


.^0 


It . 70 

/ 


17 


3. h 0 


.5^0 


3.90 


31 ’ 


6.20 


.^0 


6.70 


28 


5.60 


.?0 


6.10 


21 


h .20 


1 


lt .70 








$75.70 



The figures for the reproduction of the slides are based on per slioe in amount 
of lOo'^or more. Otherwise, the cost for reproducing each slide is 



A cartridge of the type I have been using to store the slides while not in iise costs 
$3.00. At least two of the programs wil3. fit in one cartridge, possibly three, e- 
pending on the number of slides in the program.»s. 



The actual cost of the audio tape mil vary but the maximum amount should not be 
greater . tha;(j the ^0^ shovm for each program. 



STORY PfiOBI.EM3 



Chapter 8 



Problem 1 
Problem. ?. 
Problem 3 
Problem -U 
Problem 
Problem 6 
Problem 7 
IVoblem 8 
Problem 9 
Problem 10 



Set 1, Pages 137-138 
Posi t ion o n Tap e 

000 

016 

036 

082 

121 

116 

no 

20h 

223 

2li6 




B--I 



iiiaiiliittiiilliiiaii 






Set 2^ Pages IhO-lUl 
Tap e 



Problem 1 

Problem 2 02 h 

^ Pi’oblem 3 • . 

# 

Problem . : ' 08l 

> 

Problem S 

Problem 6 12 J 

Problem 7 ' • 

i Problem S'* 1^'^ 

Problem 9 20^? 

Problem 10 '273- 



[ 

\ 



' ^ ■ B~2 

f 

o 

ERIC 






Problem 1 
Problem 2 
Prob3.em 3 
Problem I 4 
Problem S 
Problem 6 
Pi‘oblem 7 
ProbI.em 8 ' 

Problem 9 
Problem 10 



Set 3 9 Pages ll|2-ll.i3 
Positi on on Tape 

000 

073 

I 

092 

127 

192 

225 

2h8 

272 

298 

350 






B-3 



0 









N ' 

Set PagCvS 
Po sition on T ape 

Problem 1 000 

Problem 2 03ii- 

Problem 3 

^ . • • 

Problem li 08U 

Problem ^ 099 

Problem 6 137 

Problem 7 • . ^7)5 

Problem 8 i 197 

Problem 9 218 

Problem 10 2h0 



? " 



cn 



c 



B~5 
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ADDITION OF FRACTIOJIS 



The purpose of this tape is to help you add -numbers involving frac- • 

tions. Every time you hear this sound you should press the control 

button to see the next slide c You should novr have slide 1 in front of 
you. If you do not, push the control button until it appears. 

Notice that on slide 1, you are asked to add 3 2/5 

¥ 

Since you already have a coimr.on denominator of 5. the fractions, all 
you have to do is add the numerators and put the answer over 5* 

( 2 ) 

BEEP 2+U = 2 + 1i”6 

? j — g— g 

( 3 ) 

BEEP Same as number lo Then add the iihole numbers. 

( 1 * ) ■ 

BEEP 3 * 1 “ Then our original problem with its answer looks like 

thisj 

( ^ ) 3 2/5 

BEEP . •+ 1 lt./5 

IJ 675 We are not quite finished as 6 is an iraproj-^er fraction and 
must be reduced, ? ‘ 

( 6 ) 

BEEP 6 5 + 1 “ 1 1/5 

5 5-5 

I 

,:( 7 ) 

BEEP . So vie now add 1 1/5 to the U vje already had in our answer and we get 
5 1/5 as the final answer to our problem. 

( 8 ) 

BEEP Here is another probleiHo 5 1/8 

* 2 3/16 

( 9 ) Notice it is quite sipiple to add the whole numbers, 5 
(Beepj ^ 2 

7 

( 10 ) 

BEEP Before we can add the 1/8 and 3/l^> we must find a co.mmon denominator o 
Can v:e change 1/8 into l6ths? 



C~1 



1 • » 

( 10 ) cont. 

BEEP ’ 1 = ? 

H 16 

( 11 ) 



BEEP 


Ask yourseif the question? 


8 X 


? - 16 


( 12 ) 

BEEP 


8x2 


« 16 






• 


( 13 ) 
BEEP 


Here was 


our problem: 


1 - 
F 


•> 

T6 

1 


(how many ) 


( lit ) 
BEiF 


We found 
2 to get 


that 8 X 2 
16, multiply 


16, Since 
the top by 2, 


we must mu3.tiply the bottom by 
What do you get? 


( 15 ) 

BEEP 


1x2 


equals 2 









so >70 g6i> 1 =‘ ^ 

8* x’ 2 l6 This means that 1 equal.s 2 , 

H B 



( 16 ) 

BEEP Our- original problem was: 5’ 1/8 Since we found 1/8 equals 2/16, 

^ 2 3/1 6 le-i'l s pu-fc 2/l6 in place of 1/Q 

and our problem looks 'like this, 

( 17 ) 

BEEP 2/16 

* 2 3/i 6 We 'are now ready to finish , 

( 18 ) 

BEEP We already had $ 2/l6 So the ansvjer is 7 5>/l6. ' 

+ 2 3/16 

nTi^ 

( 19 ) 

BEEP Do -this problem in the next 60 seconds. Write it on a sheet of paper, 
You have 60 seconds, 

{ 20 ) 

BEEP 60 seconds — Your final answer should be 6 1/7, 

( 21 ) Try this one in 60 seconds, 6 1/3 
beep « , +3 1/3.2 

Hint: Change both the bottom numbers of the fractions (denominators) 

to 12o ; 

( 22 ) ' 

BEEP Your final answer should be 9 ^/12. 

Now ask your teacher for the problem sheet that goes along with this 
program. 








ostssmMjlBlSSSSSM 



4 



I ^ 
« i 
i i 



; i 

i i 

i 



. ADDITION OF FR/VCTIOIS 



1 . 



^ 2 

7 

+ 3 U 

7 



^ + 3 8 

i + k - ^ 

7 7 7 



Add the whole number So 

Note that you add only the numerators o 



Your ansvjer should be 8 6 

7 



2. 



^ IT 
+ 63 
T6 



Note that the denominators of the fractions are not the some 
In this case, you must change 1 to U before you can solve 

h • 

this probleitu This is how you do its 
Steps ( 1 ) ( 2 ) . ( 3 ) 

li X 7 r 16 1 X h sj U 

X~F' 16' 

* U X h *= 16 



If you multiply the bot 
tom number by Ii to get 
16 , you must also multi 
ply the top number by U 



So the original i^roblem looks like this: 

3 ^ ^ 3 3 •> 6 = 9 



h 

16 


3 

h 


6 

3 


3 

15 


16 


iS 


' should be 


9 

^ 16 





7 

15 



Nov: try the following problems. Reduce all answers. Remember that before 
you can add factions, they must have the same denorainator© 



+ 1 i 

-i-5 



a. 

\ 



^ o ll4- ^ 7 * 

+ 6 lo' 



60 19 

^ h F 



7. 



8 , 






t 1] 



24 

32 
1 



9. 



9 ^ 



10< 



16 



3-^ 



3 



16 






2 
3 
7 
9 



€H 



o 
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•SUBTRACTION OF FRACTIONS 



Ths purpose of this tape is to enable you to subtract numbers in- 
volving fractions* You should have slide /y^l in front of you# A.fter I am 
finished giviaig these directions and you hear this so'ond again, you should 
flip slide #1 over and look at slide #2o After I finish talking about 
slide #2, you will hear "this soimd again" and should turn to slide #3. 

This will continue until the end of the program* Remember, every time you 
hear you should flip a card* 

Now, getting back to card #1. 

(1) Notice the probi.em here is 12 

- 2-1/5 

You are to subtract 2-1/5 from 12. (Beep-‘0 To do this., we must 
borrow/^) from the 12, which leaves us with 11 o Then, v,. must change 
the form of the 1 to 5/5 and you see the problem^ 11-5/5 which you 
are to solve, " 2-1/5 

(2) 1/5 from 5/5 ’is h/$, and 2 from ’ll gives us 9, and we see the com- 
pleted prob3.em of 11-5/5 

- 2-1/5 

“W? 

(3) Reviewing now l/^ from is 2 from 11 is 9 • 

(U) Let*s look at a similar problem: (Beep-*) 12-2/5 

" 3-3/5 , 

Notice in this problem, we* re asked to subtract 3-3/5 from 12-2/5* 

You can*t take 3/5 from 2/5, so this means you musu borrow one from 

(5) the 12, leaving 11. (Beep-"-) Change this 1 to 5/5 and since we already 
have 2/5 on top, we must add 2/5 to 5/5 and our problem, now looks like 

this: 11-2/5 + 5/5 == 11-7/5 

“ 3-3/5 - 3-3/5 

(6) and after solving it, ■5^3/5 from 7/5 is i{-/5 and 3 from 11 is 8* ¥e ha"ve 

the problem in its final -form of : 11-7/5 

- 3-3/5 

• 8-h/5 

(7) Now, can you do this example: 18-3/3 

(Beep) . - 5- 5 /3 

Write the problem on a sheet of papeFTiid solve it in 60 seconds. 

Time — 60 secondso Your answer is 12-6/8* You should have 

(8) a problem which looks like this: (Beep) 

17-3/3 + 8/3 - 17 - 11/3 • ' 

- 5-5/3 - - 5-5/3 > 

Since 5/3 from 11/3 is 6/8, and 5 Trom if i.s 3^2, in final form, with 
its answer, the problem looks like this: 



r_/i 



t 



( 9 ) (Boep) 17-11/8 

12«Tr‘0' Now it*s not quite in fonr-al 

form because the 6/8 can be reduced. Vlhat do I mean by reduced? 

Find a number tha.t will divide both. 6 and. 8 evenly . Will 2 d.o this? 

(lO) 6 divided by 2 is 3* 8 divided by 2 is h. (Beep) 

So it looks as though our answer of 12-6/3 12-'3/).u Mow consider only 

the fractional parts of the two answers on the card. That is 6/8 and 

• 3A. 

' (ll) I say that 6/8 •"= 3Au These are called equivalent fractions even though 
(Beep) each appears different from the other, .You can always check to see if 
to fractions are equivalent o 



(12) Consider the form X ~ ^ 

(Beep) Y W 

To see if 2 fractions are equivalent, one rule says that the number 
in the X position multiplied by, the number in the W position must 



(13) give a product that is equal to the product of Y times Zo 
(Beep) X *= Z Let’s ^nrite the 6/8 « 3/U- right next to the general form. 

I VT 

Is 6 X I; ~ 8 X 3? Sure both ansviers are “ 21;, This tells us that 
6/8 and 3/U are equivalent fractions o 

t 

(1)4) Let’s practice on another couple of fractions. Is 2/3 “ l!./6? 
(Beep) Try this J Is 2 x 6 ~ to 3/U? Sure. Both products are == 12, 

This tells us that 2/3 and I1/6 £ire equivalent fractions. Equivalent 



(1^) fractions lead us into a way of solving this type of problem; 

(Beep) 21...2/3 ' ' 

Before we can even begin to solve this problera, we must change’ one or 
both of tlie fractions into equivalent fractions both having the same 
denominatoro This denominator is called a comiaon denominator because 
it must be the same or copMon to both fractions 0 



(16) How do we arrive at the common denominator in this example? Vie 
must have a number which both 3 and ]^2 will divide an even number of 
times, (Beep) 12 divides 12 once and 3 divides 12 four times. So, 
it looks as though 12 is our coiimion denominator, 

(17) Now 5/12 already has 12 as a denominator so we leave that as it is, 
(Beep) ,0ur problem is to change the 2/3 into 12ths, 

21-2/3 =--21 

12 

- 11 - 5/1 2 

You can ask yourself: 3 times what number is 12. Yo‘a:(' answer, 



o 



( 18 ) 

(Beep) 



lu So, if you multiply the 3 by U to get 12, you must multiply 
the 2 X h, which gives you 8, In other words: 

2 X ii *= 8 

3 X IT == 12 

Remember how to check equivalent, fractions* Try it* Is 



(19) 2/3 == 8/12? 

(Beep) Remember 2 X 12 must « 3 X 8* Is it? Yes, both ansvrers are 2lio 

Row we have come a long ways from oui' original problem* 

, (20) ¥e started, with 21-2/3 

'(Beep) « ll--^/l2 

(21) and changed its form to 21-8/12 

(Beep) *“ ll~[j/l^ 

Can you finish the problem now? 

(22) Your ansx^er is 10-3/12, which can be reduced to lO-l/Ii.* 

(Beep) % ' 



(23) Is 3/12 - to 1/ii? 

(Beepk Is 3 X U = 12 X.l? 

• * Your final answer should be lO-l/U 

(2U) Can you do this problem in the next minute? 

(Beep,) 8-1/4 

“ s econds 

Remember, we must choose a coifimon denominator, I say this time it*s li, 

because 4 divides 4 once and 2 divides 4 two times* 

# 

;•© Om' problem talces form of; . * 

( 25 ) 8-1/4 8-1/4 

(Beep) - 6-1/2 - 6-2/4. 



(26) 

(Beep) 



This is because I looked at the fraction 1/2 = and said that 

2 X 2 ~ 4 * Therefore, I must multiply the 1X2 also and I came up 
with 2/4. 

That is 1 X 2' « 2 

2 X 2 IT • 



Now, consider the problem from the beginning again — 



(27) 

(Beep) 



8-lA *= 8-lA 

- 6-1/2 = -6-2/4 



You can*t take 2/4 from lA, so we must borrow 1 from the 8, 'leaving 
Change the 1 to 4/4 and our problem takes the form 



7 

^- 1/4 + 4/4 

•• 6-^2/l4. 



(28) 7 
.(Beep) 

- 6-2 A 



7 . 



( 28 ) 



or 



( 29 ) Then you’re finally ready to arTive at the final an 
(Beep) 

Nov 7, rewind the tape and af>k your instructor for thi 
which goes along with this tape, 

(30) EMD 



% 

t 

t 



I 

i 



t! ’ 



9 
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3wer of 1-3 /lio 
problera sheet 



t 



V 



1 * I ^ 

t * I 



SUBTRACTION OF FRACTIONS 

% 

1. We can change the form* of 'the number 1 many different ways. Try filling in 
the blanks of the chart below. . ' 



1 = \ 
1 . I 



1 = 5 



^ ^ 



1 

1 



5 

Z- 



1 = — 

^ 7 

1 == I 



^ " 9 



You often need to think about Changing the form of the number 1 in order to 
solve certai.n subtraction problems. 



2* Fill in the b3.anks using the first example below. 



i. 



a. Xh = 


13 + 1 = 


13 + 


4 

5 


b. 12 =•• 


11 + = 


+ 


3 


c. = 


7 + 1 = 


7 + 


Z 


5, Fill in the blanks using the 


fire 


a. 12 ^ 


= 12 + 1 


= 11 


+ 


b. 




- 5 


+ 


. 1 
c • 2 ^ 


SS 2 + ^ _ 


:= 1 


+ 


4. Now let’s 


try to use some of 


the 


12 1 


7 2 
11 7 + 7 


u 1 




1 

n 


3 2 

...7 


- 3 
• ^ 7 





= 11 + ^ + 



7 

.7 



2 

7 



= 11 



9 

7 



1 

+ 



5 + 1^ 



3 f 



1 + 



of the ideas above to solve this subtraction problem i 



If you have 8 | for your answer, 
you should go on to problem 5. 



5, Try this one, 



- 2 



6. 3 I 

- 1 I 



If you have 2 ^ for your answer, do the next 3 
problems. If you did not, get some help before 



going on. 

7. 1'* I 

- 



8 . 3 



~ 1 



C-'8 

er|c 



MULTIPLIC.«^TIO;\f OF FRr\CTIONS 



The purpose of this tape is to assist you in multiplying numbers 
involving fractions o You should have slide #1 in front of youo Through*- 
out this slide program you will hear' a series of beeps, each one. sounding 
like this: Each time you heai’ this sound that is the signal to 

press the button to see the next slide o 



( 1 ) 

Beep 

( 2 ) 

Beep 

(3) 

Beep 



(U) 

Beep 



0 ) 

Beep 

( 6 ) 

Beep 



(7) 

Beep 



Let’s consider the first problem: 



5 X 3A = 

Bo you think vie could write this problein graphically? 

I wTould like you to consider this rectangle as one whole unite 
IMilGINE SEPAMTING it into four equal parts o Like this: 

Novj can you choose 3 of these parts? That is, 3 of the IithSo tfe 
cal3. them Uths because we staa’ted with 1 whole rectangle and marked 
off four equa.1 parts and. each part is.l of the Uo Thus, lAo 
Getting back to our original question, I want you to look at 3 ciL' 
these [}ths.o Especial3.y these 3o 

Notice I have shaded 3 of these Uths. 3 of the h equal partso Now 
our origina.1 problem vias 



¥e have represented the 3A graphically by shading 3 of the Ii parts 
Now, how do we represent the 5 x 3 A’ 

If I had ^ rectangles with 3A of each one shaded, wouldn’t this 
rei:»resent ^ x 3 A’ Siore it would© Each rectangle has 3 of the 
equal parts shaded and we have ^ rectangles and therefore ^ x 3Ao 

Now. to solve the problem© That is, come up with an anvswer© "Will 
you count the number of little shaded rectangles? You should have 
1^ of them© Each small rectangle is lA of one of the large 
rectangles© So, actually, this 1$ represents ±<.© 

To so3;ve this problem using arithmetic, you could end up with lb 
"‘again -by vn’iting it as it is on this slide© A 

Notice ire mu3.tip3.ied only the numerator 3 by the who3.e nuinber 
The denominator h stays just as it is© 

■ and ^ X 3 3.3' 

ir A 



( 8 ) 

Beep 



t 



(9) 

Beep* 



( 10 ) 

Beep 



( 11 ) 

Beep 



( 12 ) 

Beep 



Now 1$ is an iraproper fraction becs.use the numerator is larger 

than the denominator o So can you now change into a mixed 

number (a whole nufiiber and a,, fraction)? It divides 1^^ 3 times 
viith 3/it left, so our final ansv/sr is 3-"3A^ 

Now let’s go back to our S shaded rectangleso^ Only this time, 
notice I have numbered the small shaded ones in the bootom reC“ 

tangle o 

• 

Can you imac^lne moving the small Noo 1 rectangle up to the empty 
space in the 1st reotanglej Noo 2 rectangle up to the empty space 
in the second rsctanglej and, finally, do the same with No* 3 
rectangle up into the empty space in the third rectangle o 

Once you have done this, vre have a picture that looks like this*- 
How many whole rectangles do we have? Three I How much of another 
3Ai? So, all together, we have 3*~3/U rectangles shaded <> 



(13) 

Beep 



Remember our original problera? ^ x 3/U 
1^ which was 3-3 A o 

t: 



$ X 3 and our answer of 



(A) 

Beep 



(15) 

Beep 

(16) 

Beep 



U7), 

Beep*^ 



We have just seen how from our original 5 rectangles vre formed 3 
whole shaded rectangles and 3 A of another for a total shaded 
area of 3-3 A rectangleso 

And what you see in these 3-3A , shaded rectangles is a graphic 
description of the answer to our problem o 



f »' 



In Algebra there is a rule that saj-s 5 x 3A ” 3 A x 5® Is it 
true in this' exaiaple? 



This means that 5 x 3 3 jlS 

Now ^ X 3 is 15 and 3 x 5 is 15, so we get 



3.5 ” 15 or 

t: T 

3-3A 3-3/4 



So you can see the rule holds or is true 
in tViis example we have just solved o 



The problem we just solved was mu3.tipli.cation between a who3.e^ 
number and a fraction «, Let’s try one that multiplies a fraction 

by a fraction o 



r- 



o 

ERIC 



( 18 ), 

Beep try 2x3 

? f ' ■ , ■ . . 

(19) 

Beep Rule for raultiplication of 2 fractions says to multiply the 2. 

numerators together (top nuinbers) and put that answer over the 
one you get by multiplying the two denominators together© That 
is 2 X 3 “• 6 

20 ■ ■ 

We rriust remember to reduce the ansvjer to lowest ternis if it is 
not already there© 

( 20 ) . - 

Beep 1© If you look at 6, both 6 and 20 can be factored© That is^ 

20 

6«2x3^2x3 

20 inr? rr?:xs . 

Tv-7o shots^ Since 2 is a coimnon factor in the numerator and 
denominator, let’s divide it out© 

(21) 

Beep Ttro shots, 2x3 ”3 Therefore, we can see that 6 

2 X 2 X ^ 10 20 

reduces to 3 
10. 

(22:) 

Beep let’s double check to see if 6 3 ‘ 

. . - ■ 20 10 ' 

Remember the rule? 6 x 3.0 must ~ 3 x 20 

Does it? Sure “ 6 x 10 ~ 60 
and - 3 X 20 ^ 60 

® «. 

20 10 

Now I' d like to see if vxe can repi'esent this same problem graph~ 
ical3y© 

(23) ■ • 

Beep let’ s look at our original problem - 

2x3 You should see that it is fjths and l|ths that vje 

5* IT are multiplying by each other© 







C-\ I 



( 21 ;) 

Beep 



Novj 3.et’s take a rectangle and do tvjo thinge to ito- Firsts let’s 
sepa:rate its tc^p side into hthSo Secondj let’s separate the left 
side into ^thSo Wovf extend the linos a'll the way through the 
rectangle aiid count the small rectangles we got by doing thiSo 
(Pause) Aren’t there 20 of thein? Ouir original problcrri was 

2 X 3o We have marked off the ^ths and the i^thSo Now we must 

? n 

shade how many of each of these vie vrantj tliat is, since vie have 2, 



Beep VJe must shade 2 of the rows representing ^thSo 

( 26 ) 

Beep Since we are also vjorking vrith 3 of the l^ths, we must shade 3 of 
the columns which represent IithSo 



(27) 

Beep 



Then to see vrhat 2x3 looks like, let’s put two pictures together, 

B: IT 

Noi- 7 a question for you; how many of the small rectangles are in 



the two rovjs we shaded and are also in the three columns we shaded? 
Ai-en’t there 6?' 



(28) 

Beep Look at the small numbered rectang].eso Don’t these occui’ in the 

2 rows representing ^ths and are also in the 3 columns representing 
hths? 



(29) 

Beep OoXo, a few conclusionso How many small rectangles in all? 20, 

(30) 

Beep How many smaj.l rectangles occurred .in the two rows and 3 coluians 
at the same time? 

(31) 

Beep So we ended uip with 6 r ectangle s out of the 20 possible© 



(32 ) 



■Beep Look at our original problen; and its ansKer« 

(33) 

Beep ,T. Have we showai graphically the ansvror to this probi.em? 

(3!i) 

Beep However, when done wi.th arithmetic you should reduce 
vie did before© 



Yes, V7e have 



‘the answer as 



MULTIPLICATION OF FRACTIONS 



1, Fractions arc easy to multiply. Multiply the tv/o top numbers together and 

put your answer on top. Multiply the tv/o bottom numbers together and put that 
number on the bottom. Then reduce your fraction if possible. 



. Try this one: 



2 

7 



X 4 = 



, Your answer should be 6 

28' 



2 X 



3 



7 X 
* . 



If you do not see hov/ v;o reduced this 
ansv/er, look at the example done in the 
next problem. 



2, Now try this one: 

3 



4 ^ 



2 

6 



3 x2 

^ X 6 



* 6 * * 

Your aaisv/er should be . Did you get gjj; and forget to reduce it? If you did, 

look at this: g 1 X 

Since vie see that 6 is a number- common to both top and bottom, we divide- that 
number out . 

3. Try factoring these numbers into prime factors. Break down the numbers as far as 
possible. Look at the first example. 



- 6 X h 

= 2x3 X 2x2 



6h ^ 



12 = 32 « 

8 = ■ . 8 = 

. . ^ 
h. Use the above factors to help you reduce these fractions': 



6 

12 



6 

t u rn tm 

32 



J. 

32 “ 



2^ 



6 

■g 



12 



5. 






.multiply the fractions in problems 5, 6, ?i 8, 9, 10. Remember to try to reduce 



2 

3 



X ^ 



6 . 2 

H 



I 



• 3 



1^ 



8 . 2 



7 



l4' 

iS 



9. 5 



X ^ - 

9 5" 



10 . 



2 6 
3 10 
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DIVIS?:ON OF FRf\CTIO;J3 



Ti'10 purpose of this tape is to help you understand the .process of 
dividing one fraction by another o You should press the button imtil 
slide one appears© Throughout this slide prograra you will hear a series 

of beeps, each one sounding like this © Each time you hocar this 

sound that is the signal to press the button to see the next slide© 



¥e should look at several ideas before solvjjtig a division prob3,em© 

u) 

Beep Getting back to slide one© Notice you are asked to 

divide 2/5> by 3/4 o Before V70 even attempt to get 
an answer to this problem, there are several ideas 
we should thunk about© 



( 2 ) 

Beep 



Notice that on this 



slide we 



have four problems© 



9 



I4. X 1 =• 

^ X 1 *=■- 3' 

8 X 1 8 

^ X 1 “ h 



These are examples of our first princip3.e© That 
is, you can multiply any number by one and get the 
same number you started with for an answer© 

( 3 ) 

Beep On this slide you can see four raore problems© k/h ~ 1 

, =■’ 1 
8/3 « 1 

h/h “ 1 

These problems are excumples of our second principle© 
Tills principle says if you divide any number by 
itvself, you get one for an answer© This is not 
true for O/O but you won't noed to know this© 



These problems are 
I 4 X ^ " 1 

3 X 1/3 1 

8 X 1/8 - 1 
X 2/1 « 1 



« 1 
= 1 
” 1 



(h) 

Beep 



1 this slide you see four raore probl? 
caraples of the principle of reciproc^ 



On 
exar; 



\ is the reciprocal of h because U x \ ~ 1 
1/3 is the reciprocal of 3 because 3 x 1/3 
1/8 is the reciprocal of 8 because 8 x 1/3 
2/1' is the reciprocal of -g beccUise ^ x 2/1 




m 









t 

J- 



(?) . 

Beep 



let* S ' look at anpther slide and sec if V7e can find some reciprocalso 



( 6 ) 

Beep Vfell 



3 X -what ” 1 

2/3 X uhat ” 1 

3/ij. X vThat *=" 1 

2/5J X what " 1 



3 X 1/3 ”3xl“3 “"-1 
3 3 



'Therefore 5 1/3 must 
be the reciprocal of 3o 



(7) 

Beep 



2/3 X 3/2 ** 2 x3 “6/6 “ 3. Therefore, 3/2 must be' the reciprocal 
J^xT of 2/3o 



( 8 ) 

Beep 



(9) 

Beep 



3/ii X U/3 = 3 X U = 12/12 “ 1 Therefore, U/3 must be the 
m ■ reciprocal of 3A0 



2/^ X 5/2 2 X ^ *=10/10 ~ 1 Therefore, ^/2 must be the reciprocal 

5^2 of 2/^0 



' Now 3.et’s look at all four of the 
examples vie started with at first® 



( 10 ) 

Beep 3 x 1/3 “1 3Ai x k/3 ~ 1 

2/3 X 3/2 ® 1 2/^ X 5/2 “1 

In each of these foui’ examples, the 
reciprocals are underlined ® A rule to 
remember to get the reciproccil of a 
fraction; t^orn the fraction upside down® 
Notice the rec5.procal of 2/3 is 3/2 o 
The reciprocal of 3Ai is Ii/3» The recip- 
rocal of 2/5 is 5/2© Novj 3 is the same as 
3/1 (3 divided by 1 is 3) And the 
reciprocal of 3/1 is 1/3© So again vie 
have turned the fraction upside dovin© 

( 11 ) ^ , 

Beep Here is our fourth princip3.e© ! /I ** 4 

5/1 » ^ 

C6 8/1 *= 8 

^1 - ^ That is, any number 

divided by 1 ^ that 
number 0 

(12) Iet*s revievi. Here is a slide that has all foiir of the principles 

Beep applied to a number# 

lo X 1 h 

2® it/h ='1 

3. U X 3 ^; ° 1 

U . 1|/1 ” 1 

• % 



(12 continued) 



le Niiinber one. says we can multiply any 
number by one and get that nuiabero 

2o Number tv;o says if we divide a 
numiber other than zero, by itself 
we get onGo 

3o Number three shows us tha,t the 
reciprocal of a. fraction is found 
• by turning the fraction upside down 
(or inverting)* In this example^ 

'4 is the rGcixjrocc\l of lu 



Ilo Nuraber four tells us if we divide 
any numiber ’by one, I'le get that 
number for an answer o 



( 13 ) 

Beep 

(3i0 

Beep 



Noxi back tOiOur original problem 2/b'. 

375 



Koxj do we solve this? 



Is this true by one of our pi'inciples? Sure© The principle that 
says if vje muiLtiply any number by one, we get that number© 



( 13 ') 

Beep Nox')' look at the 3 Ac Does it have a reciprocal? Our reciprocal 
rule tells us that the reciprocal of 3A\ is h/3c 

( 16 ) 

Beep Can you multiply the 3/k by li/3? Nox-r xve aren’t finished yet© Since 

we multiplied the denominator* (at the bottoui) or our origix'ial fracti.on 
by 5/3 ^ we must multiply the numerator (a.t the top) by 5/3 also© And 
we get a problem, that takes this form© 

(17) 

Beep 2/3 X 5/3 

3/5 X 5/3 Notice on thisi slide, I have not written the one© Bo you. 
knox'f wliat happened to i.t? 



( 18 ) 

Beep Ansxrer this question? Vliiat is 5/3 equal to? One I Do you see. .noxf 

T/3 

that I have just changed the form of the one? 

( 19 ) - 

Beep Instead of saying 2/3 2/3 x 1 



( 20 ) 

Beep I now have 2/3 ” 2/3 x 5/3 

3/ix 575 X 5/3 OK© We are almost ready for tin ansx-rer© 



* 1 i 



( 21 ) 

Beep_ 

( 22 ) 

Beep 

(23) 

Beep 



(2li) 

Beep 

(25) 

Beep 

( 26 ) 

Beep 

(27) 

Beep 

(28) 

Beep 



(29) 

Beep 



By our reciprocal rule^ vjhs.t is 3 A h/3 equal tOo If you have 

forgotten^ What is 3/U? VJhat is 1; x 3? 

Then. -what is 3.2/12? 12 (divided by 12 is one. 



Now our oripj.nal problem takes the form of 2/^ “ 2/^ x Ii/3 

3/K 1 • 

\^at did the rule say ■when 
\jo had a nuunber divided by 
one? Didn’t vie get that 
same number? 

In other words, 2/^ x h/3 2/^ x k/3 Now finally we are ready to 

l"* get our answer© 



2/5 X h/3 2 X U 

51T3 



And: 2 x h “ 8 or 8 

rso 15 15 



Let’s re "iewo We star-bed vrith 2/5 

m 



‘We looked at the bottom number or denominator and asked the question© 
What is the reciprocal of 3/U? lou said h/3 and we multiplied both 
top and bottom by h/3» 



Novi h/3 over h/3 is equal to 1 so vie haven’t changed va3,ue of or5.ginal 
problem© know that: 3 A x h/3 12 1 So oui* problem took the 

form of 12 



(30) 

Beep 2/5 x h/3 
1 " 



(31) 



which was equal to 2/5 x h/3 



and working this 
multiplication problem 
out, we arrived at an 
answer of: 



Beep 2 X U VJhich is equal to 8 

(32) - 

Beep Can you do this probl.em using the four rules v:e have gone over today? 
1/3 
3/7 

Good luck! 



o 
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DIVISION Oi'' FRilCTIONS 



Fill in* the blpjiks using the first problein in each coluxr.n as an exaraple, 



U X 1 « U 

8 X « 8 

3x1“ 



i - 1 
6 “ 1 
- ” 1 - 



2 3 

^ X “ 

3 2 

2 ^ = 
7 ^ 



These problems arc examples of the ideas you should have In mind when dividing 
.fraction So 



Here is one example of dividing one fraction by anotlier# 



3 3 3 

If. If xl=<If 



— r Y 2.1:8 

22 i 7 

7 ? 



3 V 
H 2 



7 



2 2 
•5? ' 

3 « X 1 ~ 3 Y 

? 5 S' t 








T**' 


one 


above as 


2 . 


V ^ 


3 


If 



^3 X 7/ «= 3 X 7 
« 2 • IT X 2 



S3 21m 

T 



2 ^ 
F 



« 2 : 



X 



” 2 X 



vmr 



10 



C3 



Try doing this prob3.em writing in all the steps as in the above problems 

I 

3 

F 

The problem belovr shows the sho}‘tcut that is often used instead of the longer 
method in the above problems, 



1 

F 

7 

w 



I -1x8“ 8-1 

8 F B 7 Win ‘S’S 7 



I^h.en you see 1 7 7 7 

F ^ F , all you do is Invert the F (turn 8 upside down) aiid mu3-tiply 



Use the raethod 3.n problem It to solve this problem: 



5 3 -' H 

X 5 9 

9 

7 

If your sjisvjer is go on to the other problems o If you did not, try to 

find your mistake-o Then do problems 6, 7j 8<> 



6. 1 ^ 2 

Z T 3 



n 



7. 3 i, 2 , 



H 



8. 5 > 3 . 

? <• ? 



«Si 



er|c 



» 



IMPROPER FRACTIONS AND MIOT NUMBERS 



The purpose of this tape is to help you understand an ^improper 
fraction and how it is. related to a mixed number© Often it is necessary 
to change an improper fraction to a mixed number or a mixed number to an 
Djaproper fraction. These two operations will be seen on this program© 

You should press the control button until slide one appears. 
Throughout this program you will hear a seri.es of beeps, each one sounding 
like this — © Each time you heai’ this sound , that is the signal to 
press the button to see the next slide© 



( 1 ) 

Beep 



Now on slide one you see two types of fractions© One is a proper 
fraction, the other is improper© Do you know the difference? 



The first one, ^/12 is called a proper fraction© The top number 
(or numerator) is smaller than the bottom one ( or denominator )© 

The second one, 12/5 is an improper fraction because the numerator 
is larger than the denominator. It is with this second type we will 
work farst© 



Beep Here you see a series of 3 improper fractions© 12/5, 7/6, and 10/3© 
I want to change each of these to a mixed number© I^t’s work with 
the first one© • • • 



(3) 

Beep 



To change 12/5 to a mixed nuraber, you should realize when you look 
at 12/5, you ai'e saying 12 divided by 5«> 



Beep Now it looks like a long division problem. How many times will 5 
go into 12? Well, 5 x 1 «• 5, 5 x 2 ^ 10, and 5x3 ” l^y 1.^ is 
too large so it looks as though 5 will go into 12,^ two times with 
some left over© How many left? 



( 5 ) 

Beep 5 goes into 12, 2 tirn.es© 2 ,x 5 is 10, 
have a remainder of 2/5© 



and 10 from 12 is 2© So we 



( 6 ) 

Beep 



And our final answer looks like this: 12 divided by 5 is 2-2/5, 

2-2/5 is called a mixed number because it has a whole number and a 
fractional part© 



(7) 

Beep 



And our original problem of changing m improper fraction to a 
mixed number has been completed© 



Beep* 



.(9) 

Beep 

( 10 ) 

Beep 

( 11 ) 

Beep 



( 12 ) 

Beep 



(13) 

Beep 



( 111 ) 

Beep 

( 1 ?) 

Beep 



( 16 ) 

Beep 

(17) 

Beep 



Now our second improper 'fraction V7as 7/6 o Can we change this to a 
mixed number? * • ’ . 



7/6 equals 7 divided by 6® 

6 goes into 7> once viith 1/6 left® And our problem takes the form of 

3.-1/6 is a mixed number because it has a vrhole nuiaber and a fractional, 
part® 

» 

And v:e have changed the improper fraction 7/6 into a mixed number of 

1 — 1/ 6 ® 



I 

Can you change the 3'-f’d improper fraction we started out with to a 
mixed number? 10/3 is ~ to what mixed number? 

You have ' 1 $ seconds to' change 10/3 to a mixed number® 



You should have 3 snd 1/3® 10/3 “ 10 divided by 3® 



3 divided by 10 ~ 3-1/3 • 10 divided by 3 is equal to 3-1/3 

Therefore, our origin.al. problem takes the form oft 



10/3 = 3-1/3 



Let*s look at the 3 mixed numbers we have come up with. 

2 - 2 /^ 1 - 1/6 3 - 1/3 
Let* s see if v;e can start with each of these and change it back to a 
mixed number® 



(18) 

Beep First, 2-2/5 is equal to some improper fraotiono Let’s find ito 



(19) . " 

Beep 2-2/5 =2+2/5 

# 

( 20 ) 

Beep 2 ^ 2/5 ~ (2 x l) ^ 2/5 I would like to change the form of the 1 on 

'the right side of this equation to 5/^o Do 
you know whj’" I chose 5/5 rather than 3/3 or 
6 / 6 ? 



( 21 ) 

Beep Our problem novT takes the form of (2 x 5 / 5 ) 2/5 






( 22 ) 

Beep And from this ve get (2 x 5/5) + 2/5 “2x5*2 = 10 t 2 

-5-- 5 5 

( 23 ) 

Beep And finally, 10 * 2 = 12 And so the problem of changing 2-2/5 

into an iraproper fraction has been 
. complete (io 

(2U) 

Beep And we have 2-2/^ » 12/^o - 

Beep Can we do the same with this mixed number? 1-1/6 ** ? 

( 26 ) 

Beep 1-1/6 “ ^ + 1/6 o Let's change the form of the 1 again o This time 
to 6/ 6 0 - . , 

(27) 

Beep Now we have »1+ 1/6 - 6/6 + 1/6 

(28) 

Beep And 6/6 + 1/6 ^ 7/6 

(29) 

Beep Our problem is finished as we have changed 1-1/6 to 7/6 « 

(30) 

Beep Now for our’ last mixed numbero Can you change 3-1/3 into an improper 
fraction? Try ito You have 30 secondso 

Your answer is 10/3 

(31) 

Beep 3*^l/3 “3+1/3 

(32) 

Beep 3 * 1/3 “ (3 X 1) * 1/3. 

(33) 

Beep Change the 1 to 3/3 and you get 
(3lt) 

Beep (3 X 3/3) 1/3 = 3 x 3 * 1 

3 3 

( 35 ) 

■Beep 3 x3+1«9 + 1“10 

3 3 3 3 3' 

(36) 

Beep Then your problem is completedo You have changed 3-1/3 5nto 10/3 o’ *, 
In other words s 3-1/3 “ 10/3 




‘ 2o 



S 

j ilo 

■i' 
t 



. IMmOPER FRACTIONS AND MIXED NUMBERS 



Change the forms of the given problems as is done in the example a) 

X 

y « 



a) X i y =• y 

b) U i 3 “ 



X3 



y/T 



c) 






12 

3 



2^ 



10 



2. 

= 2^ 



Change this improper fraction to a mixed nrmberc Follow the example above, 

13 



Here is an example of changing a mixed number to an improper fraction. 
2 

'3 ' 3 



^ “ 5 + I = 5(1) 



- 5(|) 



2 

^ 3 


See if you can IM. ~ h ^ 

fill in the 


** U(i) ^ 
“ h (_) + 


+ 2 


missing parts 


3 


to this problem: 


_ 16 



n 



5 3 



a 



» 



IT 



“ 17 
3 



* 

llo Change 3^- to an improper fr action o Follow the pattern in problem 3 above o 



In 5, 6, 7, change the mixed number to an improper fraction. 









6. Sg 



3 



In 8, 9, 10, change the improper fraction to a mixed number «, 

8. 22 9o hi 10. 



. 22 
7 « 



iii 

10 « 



33 

“3 « 



try. —t 
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• MULTIPLICATION OF DECH4AIS 



The purpose of this program is to help you multiply numbers involving 
decimals© You should have slide one in fron of you© If you do not, push 
the control button until it appears© Throughout this program, you will hear 
a series of beeps, each one sounding like this — © Each time you hear 
this sound — , that is the signal to press the button to see the next slide 

1© Novi back to slide one© 

Here you see one equation 



( 1 ) 

Beep 2«2 




( 2 ) 

Beep 3 “3. 

ll-ll, 

lOl^lOl. 



Number one says that the whole number two 
might be s .id to have an invisible decimal 
.point and all I have done is shovm you 
where it is© This is true for any v^hole 
number, if the decimal point does not 
appear, it can alvrays be placed to the 
right far behind the nuraber as it is 
shovm on this next slide© 



In each of these cases, you can see that 
the decimal point alvrays is. placed behind 
the number. 



(3) 

Beep Now, look at . two m'^re nvimbers. 

2©1 

3o25 These already have decimal points, so we 

do not have to be concerned viith placing 
them any more© 



Oi) 

Beep Novi, will you look at this problem©. 

2ol We can go ahead and multiply the numbers 

. 3 c 2© ' and you come up with a problem that looks 

like this© 



( 5 ) 

. Beep 2©1 
X 2© 

Ij2 ’ And the numbers in our answer are:' four-tvio 

But you are not finished yet, because you 
must consider vihere to put the decimal 
point. in your answer© I am going to tell 
you the rule and then shovi you vihy we 
need it©- • 



« * 

» » 

* * ! 

(^continued) - Look at the, two numbera you multiplied 

toge there How many digits or numbers 
are on the right side of either decimal 
■ • point? The one is on the right side of 

the decimal point in 2 el • There are 
no numbers on the right of the decimal 
point in 2o VJe have a total of one 
nmber on the right of either de.cimal 
point© Now start from the right in your* 
answer and count one place and put your 
decimal in between the 2 and the ho 

( 6 ) 

And we have completed our problem and see its answer 
of I^©2 

Now a question for you© VJhy must the decimal go there? 
Rather than in front of the ^ or behind the 2© To help 
you see why, let’s look at the same problem again but in 
fractional form© 

( 7 ) 

Beep Since: 2©.l«21/l0~ 21/10 

and 

2© » 2 our problem takes the form of: 

I 

( 8 ) - . . ' 

Beep 2©1 

y. 2 ^21x2 

10 I 

I 

( 9 ) 

Beep y. X 2 21 x 2 ~ I{2 and ^2 can be reduced toi,~-2 

Id I "To™ lo Id ^10 

( 10 ) 

ik?. vrritten as a decimal takes the form li©2 

10 10 Isn’t U©2 the same answer as vre had back on slide (6)? 

( 11 ) 

Beep Sams as (6)© Sure it is© Now it is a lot easier to get 

- • the answer directly through decimals but 

the work on fractions often helps you to 
understand why the decimal goes wher it does© 

( 12 ) 

Beep let’s try another problem© 3©2^ 

- - ■ . X 2© multiply the numbers© VJe get 

a problem that looks like: 

( 13 ) ' . . ' 

Beep 3 ©2^ 
y 2© 

6^0 and the numbers in our answer are six, five, zero© 



C-25 



o 



-1 



‘ 9i 

1 1 



(13 continued) But don’t forget to put the decimal point 

in your ans^'iero Otherwise, it is wrong o 
How many numbers are on the right of 
either decimal poi,nt? Aren’t there two? 
The 2 and the ^ are on the right of the 
decimal point in 3o2^ so you must start 
• on the right side of your ansvrer and count 
over two numbers o The 0 would be one and 
the ^ would be 2 so your decimal goes 
between the ^ and the 6o 



, (lit) 
Beep 



And our problem takes the final form of 3o2j ? 

X 2o “ 

^75^ and the problem is 
completed* 



Again let me show you 
why the decimal must 
go there* 

(15) 

Beep Since: 3o2^ » " 3^5 and 2=. « 2 

100 100 1 



( 16 ) 

Beep 



We can change the form of our problem from 
decimals to fractions like we did before* 



3.25 " 325 X 2 

^ 2 o 100 1 Novj multiply the two fractions together^ 

We sees 

(17) 

325 3c 2 « 325 X 2 6^0 Reducing 6^0 we get: 

100 1 100 X 1 100 100 

(18) ^ 

^ Beep 6 ^ ^0 which when changed to a decimal is 6*50* Isn’t 6*50 the same 
100 answer that vie came up with by multiplying the two decimals 
together? 



(19) 

Beep Same as Sui'e I You can see ■that it iSo Try this problem now,. 

( 20 ) 

Beep 3o25 . . 

X 2ol Write it on ‘a sheet of paper and work it 

in the next 60 seconds© Remember, you 
have 60 seconds. Begin I 

60 seconds lappe© 

* 

1 ■ • ■ ' ■ ' , ■ 

I V ■ 



O 
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r\ .0^ 



F 



( 21 ) 

Beep You should have a px-oblem that looks like this: 



( 22 ) 

Beep 



3o2^ 

2ol 

3 ^” 

■ 6^0 

roF2T" 

Remember how youi-' decimal is placed? There is -a total 
of 3 numbers on the right side of either decimal point 
so vie must start at the I'ight of our answer and count 
3 numbers: 

o the $ is one 
the 2 is tvjo 

I 

and the 8 is our third number. 

• the decimal point goes between the 
. 8 and the 6. 



( End ) . ■ 

Now you should rewind the taps and ask your instructor for the 
problem sheet which accompanies this program® 



C-27 
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. DIVISION OF DECIMALS 



The purpose of this progr^jn is to help you divide numbers involving 
deciiaalso You shouJLd have slide one in front of youo If you do not, push 
the control button until it appeal’s® Throughout this program, you -will 
hear a series of beeps, each one sounding like this « Each time you 
hear this sound — that is the signal to press the button to see the 
next slide® 

Now, back to slide 1© 

( 1 ) 

Beep X « y = x y/x~~ 

y 



Beep 15 o05 ^ l5o o05/l5r 

(3) 

Beep The first thing we must do is to move the decimal, noint outside the 
division sign to the right side of the 5o o 05 ®,^ 5 T 



The reason for this slide is to remind 
you that all three v:ays say the sane 
thing© X divided by y© 

Now 3.et’s take a look at a problem® 



Now how many places have we moved it? Ttf7do Then we must also move 
the decimal point inside two places to the right, since there are no 
numbers on the right of the decimal point, we make some by vn’itinj^^ 
some aeros on the right of the decimal point® Like this; *^/l5o00 

Oi) 

Beep Notice I have added 2 zeros to our picture® Now remember, we moved 
the decimal outside two places to the right so we must also move 
the decimal point inside two places to the ri-ght® Like this®- 



Beep o05ori5®0Qo 

( 6 ) 

Beep Nox^ divide the problem® 15 divided by 5 is 3® 3 x 5 ** i5 

0 divided by 5 ” 0® Then placing our nevj decim^ place in the 
ansvrer, our answer has the final form of; 



(7) 

3QQo Now to help you understand why the decimal must be moved, 

' let*s change our original problem to fractions and work out 
« an answer® 



( 8 ) 

Beep Now l5 is the same as l5/l (read 15 over l) and ®05 ** 5/100 so we 
can change the form of this problem to; 



Beep 



( 10 ) 

Beep 



■ 15)' Looking at this problem, it is dividing one fraction by 
"“l another© From our program on division of fractions, you 
§ should see that this problem takes the form of: 

100 



15 X 100 

“T - 1^00 
100 “T“ 1 



Notice vie multiply both numerator and 
denominator by 100 

over 

Any number divided by 1 is that number© 



( 11 ) 

Beep So 1^00 

"“IT « 1500 300 

— i — '-y- 



( 12 ) 

Beep 



IsnH this the same answer we got by dividing the decimals by long 
division? Yes it is© 



(13) 

Beep 



Now let’s look at another type: 18 ©6 4 «>3 



18 ©6 

.3 



,3 /i8 T6 



Here we again have to move the decimal outside the division sign 
one place to the right so our problem takes the form of: 



(lii) 

Beep 



o 3 o.i'lS ©^ 



But dop’t for get © If we moved the decimal on the 
outside one place to the right, we must^ also move the 
decimal inside one place to the right© So our problem 
has the final form of: 



Beep 




Now we are ready to use regular long division to. come 
up with our ansvxer© 




I'Jhy did we move the decimal again? This could be shovn 
using a plan like we did for the first problem on this 
program© But we won’t do it here© 



Beep One more type© 16©8 48 =* 3.6.8 ~ 

0 

Notice in this problem we are dividing a decimal by a whole number. 
See that form on the right side of the, screen© I could also write 
it this way© 



I 



(18) - 

Beep. Sow/STS This comes from the idea we discussed before on the 

placing of decjjnals in whole numbers o V/e have not 
moved the decimal at all.o We have just shown vjhere 
it is in a whole number o 



^ep If we don*t move the decimal outside, we don’t move the one inside 
either and just put it up in our ansvjero Now work out the problem 
in long division® . • 



(20) 2il_ 

Beep 8e.yio^o8 and we have an answer of 2ol 

16 

m H I f 

8 

Ifcwii W | WW 4 
0 



( 21 ) 

Beep 



¥e have had 3 types of problems® Type I: vjhole numbers divided 

' by a decimal. Read problem 

.o?;fi5r 



( 22 ) 

Beep \\Tiere vre had to add some zeros before moving both deciinal points 
over 2 places® 

(23) Tyj5e II: read problem o 3>^L876*' decimal divided by a decimal® 

Beep 

( 

(2k) 

Beep Miere we just moved both the decimal points, over 1 place® 

(25) r - — 

Beep Type III: read problem 8yi6o8 deciraal divided by a whole number. 

(26) 

Beep V/here we were dividing by a whole number and just left our decimal 
where it was except for moving it up to become part of oiu? answer, 

(27) 

Beep Using the ideas discussed on this prograu^ copy these problems on 
a sheet of paper. Copy all of them dovjn. Then after shutting the 
projector off, work them out and hand them to your teacher. 




•» • 



4 



^ . 



DIVISION OF DECIMALS 

1. Write the given problem in two other ways as the first example, 



^ X = Y/ X 

b) 3 _ 



c) 



d) 



5 r 2 = 



= 32 



2. Write this problem in two other ways as you did those in problem 1, 



1.7/ 3.4 



3. Change 3.4 to a fraction: 3.4 = 

4. Change 1.7 to a fraction: 1.7 = 

5. Now divide the fraction in problem 3 by the fraction in problem 4. 

34 

10 



IZ 

10 

Your answer should be 2. 

I 6. l40ok at the same problem using decimals, 



1.7/ 3.4 



You must move the decimal outside on place to the right. 
So you must also move the decimal inside one place to the 
right. 

Now divide. You should get 2 for an answer. If you didj 
do 7, 8, 9, and 10. If you did not, check your work. 



7. .6/ 3.612 



8 . . 10 / 1.20 



9. .12/ 24 
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10. 1.1/ 22.33 



I. 



Mi 



» 




RATIO 



Ratio is a way to compare two items o The next three slides show 
examples of the ratio between tx'jo items a 



( 1 ) 

Beep If you were asked to set up a ratio of games won to games played 
for a ball team who had won 10 games out of 12, your ratio would 
look like this: 

games won ~ that is 10 10 

Remember - games played that is 12 12 

( 2 ) 

Beep If you were asked to set up a ratio of girls to boys for a class that 
had 8 girls and $ boys, your ratio vroiild look like this: 
girls to boys « 8 girls over $ boys® 8 would be the ratio of 

girls to boys* 



( 3 ) ' 

Beep Let's say you took a test® The test had 10 problems on it and you 
had 9, of , them right® Here -is the ratio of problems right to -total 
problems® 



(^) 

Beep 



9 right 



out of 10 




/ 



You see on this slide 3 forms which say the same thing® The first 
form is- the ratio of x to y® The middle form is read x .to y® And 
the third form say's x to y® , 



It is the third form that is the one that tells you hox-ir to set up 
the 1st forra® 



( 5 ) 

Beep Take a closer look at the third form® x is the first letter vjhen 
you read the fom from left to right® So we call x the 1st term® 
y is the 2nd letter in the sentence® So we call the y the 2nd term® 



( 6 ) 

Beep This is always the case® VJhen you set up a ratio the 1st term is 
on top and the 2nd term is on the bottom® 



(7) 

Beep Remember x is the first .term, y is the second term® So when we set 
up the ratio of x to y, we have x over 

y 

f 

( 8 ) \ 

Beep Remember, the first ratio I asked you to set, up® A team had won 10 
games out of 12 played® And I asked you to set up the ratio of 
games won (that's. 10) to garaes played (that's 12) so we wrote: 




(9) 

Beep 10 over This ratio can be reduced, very much the same way vje do 
12 fractions. 

( 10 ) ^ 

Beep 10 can be factored into 5x2, 

12 can be factored into 2 x 2 x 3. 

Since 2 is a factor common to both numbers, let’ s divide this 
factor outo 

( 11 ) ' ■ 

Beep We have left 5 over or 5 This is the final form of the 

2x3 ^ reduced ratio o 

( 12 ) 

Beep The second ratio was girls to boys for a class that had 8 gii£ls 

5 boys'" 

so we wrote: 

(13) 

Beep 8 over as to the ratio of girls to boySo 

K 

The third ratio was about a test you 
took and had 9 out of 10 problems o 
I asked you for the ratio of problems 
right to the total numiber of problems o 

(liO 

Beep ^ right 

10 total problems 

( 1 ^) 

Beep So you W'ote ^ over as to the ratio of problems right to total 
problems o 10 

Ask your teacher for the work sheet that accompanies this programo 
Try setting up the ratios on ito 



/ 

/ 




n '<A 
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• RATIO . . 

# » 

• » 

X 

• 1 , A ratio has a first term and a second ternio Here is a ratio T • It is read • 

I X to y. 

VJhich letter comes f5.rst in that last sentence? Isn*t it the X? The X is called 
the first term* Which letter comes second? It is the Yo So we call Y the second 
term of the ratio o 

i ■ . ■ ■ 

: ^ ■ The first term is the ; « 

3 is a ratio® The second term is the • 

I 2* You took a test vdth 10 problems on it. You had 9 of them correct, vrnat is 

the ratio of correct problems to total problems? _ • 



. .1 ' 

You should have written 10® 

Read this sentence; ^'Hiat is the ratio of correct problems to total - proble ms? 

1st 2nd 

The phrase ” correc t problem s”' comes first in the sentence so you should have 
that as the. first term in the proportion® 

The phrase ” total problems ” comes second so that is the second term of the 
proportion® . 



,3o Try this one® 

Our class has lU boys and 9 girls® ' Set up the following ratios® 

I , 

a® Ratio of boys to girls® 

, b» Ratio of girls to boys, 

Ce Ratio of gir3-s to total in class® 

d® Ratio of boys to total in class, 

ko •’".A car traveled IpO miles on 10 gallons of gas® Set up a ratio of miles to 
gallons. 



If you had 1^0 “ 15 as the ratio of miles to gallons,, go on to problem 5* 
10 1 • - i5;o ^ 

• • Notice in this problem, we had to. reduce our original ratio of 10 to 1 , 



A football team lost two games and won 8 'games. What is the ratio of games 
won to total, games played? . . • ‘ 



o 
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PROPORTIOM 



, ^ 
I 

I 

f 



■ i 

i 



( 1 ) 

Beep 

( 2 ) 

Beep 

(3) 

Beep 

(h) 

Beep 

( 5 ) 

Beep 



( 6 ) 

Beep 



(7) 

Beep 



A ratio compares two items ~ A proportion is a way to compare 
four items o ‘ 



Here is an example of a proportiono Notice the fou • items x,y,z, 
and Wo 



Look at this ratio o 

w 

Look at this ratio and see they must be equal o 

In a proportion these two items must be here in order to have a 
proportion o ' 



(1) There must be two ratioso 

(2) They must be equal o 

Let’s take a look at two different problems o 



Does 3/8 * 6/l6 represent a proportion? 

First of all, it does have 2 ratios so it fills the first rule that 
we had for a proportion o Next, we must check to see if the ratios 
are equal o There is a quick way to do thiso 

Look at this picture o vSee the two numbers that are connected by 
the red lineo Multiply them together® 



( 8 ) 

Beep 

( 9 ) 

Beep 



( 10 ) 

Beep 



• ( 11 ) 

Beep 



16 X 3 “ U8o 

See the two numbers connected by the line® Mu3.tiply these two 
number s tog e the r ® 



8 

x6 

IT5 



vSince 16 x 3 *^13 and 8 x 6 « UB, we have equal ratios® 



o 

ERIC 



9 



I 



*. 

I • 





< . 


(12) 

Beep 

• 


Here are the tvjo rules in order to have a proportion© 

# 

(1) Must have two ratios 

(2) Ratios must he equal 

We have two ratios© We have Just sho^v’zi that they are equal© 


(13) 

Beep 


Oui’ original expression is a proportion and vie don*t need the 
question mark because we have showTi the two ratios equal© 

Let*s look at another problem now© 


(Hi) 

Beep 


3/li « 2/3 a proportion© 1st of all^ we do have two ratios© So our 
first rule holds* Novt let’s see if the two ratios axe equal© 


(1?) 

Beep 


• 

• 

Do it Just like we did the other© Multiply the two numbc'^s con- 
nected by th^ line© 


(16) 

Beep 


3x3-9 

• 


(17) 

Beep 


Multiply the two numbers connected by the b3.ue line© 


(18) 

Beep 


li X 2 « 8 ’ 


(19) 

Beep 


* 

Since 3 x 3: ~ 9 

X 2 « 8, v/e do not have equal ratios© 


(20) 

Beep 


Then 3A - 2/3 is not a proportion© Now ask your teacher for the 
px-actice sheet for proportions© 

% 
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PROPORTION 



1. Here is an example of a proportion: 



X 

y 



z 

w 



■V y 

is a ratio. -- is a ratio. The ” - ” sign tells you the ratios must be equal. 
Y W 

Here are tv70 ratios: ^ and ” 

1 6 

Since they are equal, we can set up the proportion: = ^ 2 ' 

. 3 * 6 

2. Here are two more ratios: *g = "jg . 



Notice the question mark over the equal sign. 
This indicates that you must check to see if 

3 6 



8 



16* 



If the ratios are equal, then 



Cross mT’ltiply; 3 x 16 = 48 

• 8 X 6 ^ 48 



you have a proportion. 

Since you get 48 for both answers, the ratios 
are equal. Then you can say that 
3 6 

8 ” 16 ^ proportion. 



9 o 

3. Are — and proportional? To ansvjer this question, set up this problem: 



1 1 

3 



12 



Cross multiply: 2 x 12 - 24 

3 X 8 » 24 



Since you get 24 for both answers, you can 
2 8 

say yes , and proportional. 



3 5. 

4. Try this one: Are and -y proportional? Set up this problem: 

3 ? 5 



Cross multiply: 3 x 6 = 18 

4 X 5 = 20 



6 



Since 18 and 20 are not the same, 
3 5 

and y are not proportional. 



In the problems below, check to see if the ratios are proportional. If they are, 
write yes. If they are not, write no. 



5. 



1 1 

5 



10 



3 ’ 

6. I = 



10 



7 . 



8 



. S. 



1 I 10 

9 " 18 



9 . 



4 1 
9 



10 



10 . 



A ’ M 

7 " 28 
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RATIO Al'TO PROPORTIOfI 



o 

ERIC 



Quite often we run into the problem of tellrlng -whether tvjo items 
are proportional to two other items c The problem is quite simple if you 
know how to set it upo This prograra has three problems we will consider < 



( 1 ) 

Beep 

( 2 ) 

Beep 



(3) 

Beep 



(U) 

Beep 



( 5 ) 

Beep 

( 6 ) 

Beep 

(7) 

Beep 

( 8 ) 

Beep 



(9) 

Beep 



( 10 ) 

Beep 



A fsjTiil-y traveled Ii.OO mi3.es in ten hours c 



The next day, they traveled 320 miles in 8 hours o 
The problera — •”are these i-bems proper tiona3.? 



There are two ways we can set this upo • This way UOO 

overiO 

~ the miles 32 0 ~mlles 

10 - the hdurs 8 ^the hours 

or this way: 



? ^0 
“ over 



8 



lOAOO 8/320 



10 the hours 
to go UOO miles 



8 the houi’s 
to go 320 miles 



Either way vrill allow you to check the proportion o 

Let's v 7 ork with this one hereo Remember how to check a proportion? 

Try. cross mu3.tiplying » 



10 X 320 “ 3200 



8 X UOO « 3200 



An easy rul.e to remember is to multiply 1st term (the top nunber) 
of one ratio vrith the 2nd term (the bottom number) o.f the other ratio, 

Since both answers are 3200, the times are propor-bionalo 



Try this problem: A sa3_esman earned a commission of $ 7 ^ 0 00 for 

making sa3.es of $l,500o00p The next month he made $^, 000 o 00 worth 
of sales for a commission of $250o00o Let’s set up a proportion« 



7^/lpOO ~ 2 ^ 0/5000 Notice: _ 7^ cominission = 2^0 commission 

over 15^0 sales 5^00 sales 

Both commissions on the top of the ratios o 

Both sa3.es on the bottom of trie ratios o Now cbieck it outo Cross 
multiply© 



7^ times ^000 
1^00 times 23'0 



• t 



( 11 ) 

Beep 

( 12 ) 

Beep 

(13) 

Beep 



(Hi) 

Beep 



7^ X 5000 375,000 Since both answers are equal to 375,000, 

1500 X 250 " 31 $, 600 the items are proportionalo 

iVy this oneo Sam studied 6 hours and got 82 on an examination, 
The next week he studied k houi’s and receive i 69 on his exam® 



lLet*s set it upo 6 hours 

over 

82 score 



U hours It took 6 hours of study- 
over ^ for a scox-e of 82, So we 
69 scox’e put 6 over 32 «> It took 

U houi’s of study for a- score 
of 69 0 So we put lx over 69 o 



Try to check this problem in the next 30 secondso 
30 seconds « 

You should have mtiltiplied 6 times 69 and lx times 82 c 



( 15 ) 

Beep 6 X 69 " Ulii 

lx X 82 « 328 

( 16 ) 

Beep Since the answers ai’e not equal, the items are not proportionalc 
Now ask your teacher for the practice sheet which goes along with 
this progranio 
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Rj'iT IO AND PrxOP ORT IO^J 

A family traveled 80 miles and used U gallons of gas. The next day they 
traveled 60 miles aiid used 3 gallons of gast>' Are these items proportion a,l? 

First, you raust set up the two ratios: 

Next, set up the prob].em: ^ « 

IT ‘ 3 

Cross-multiply: 80 x 3 ~ 2l|.0 

60 X It ^ 2it0 

Since both answers equ-al 2[;0, the items are proportional© 

Note that we could have set up the ratios: k and 3 and still come up 

with the same answer © B*0 ^ 

- ^ ■ I ’ 

Remember that what you put 5n the f5.rst term 'of the second ratio must be the 

same type of thing as is in the first term of the first rat: a® 

% 

EXAMPIE: 8 0 mile s =’ 60 miles We have miles in the first term of the 

’ll hoiu's ~*3 houirs first ratio and must also have lailes 5n 

the first term of the second ratio. 

Try this one: A salesman made a commission of $l40o for making sates of $800 «. 

The next week he made $1^600, worth of sales for a commission 
of $80«, Are these items proportional? 

HINT: Your proportion could be UO “• 80 or 800 ~ 1,600 

8oo i,6oo To 80 

Novr finish the problem. 

If you answered yes, go on to 3^ hy If you ans’wered no, check your cross-* 
multiplication before going ori. 

A family traveled 120 miles in 2 hourso The next day they traveled 300 miles 
in 5’ hours. Are these items proportional; 



80 

T 



and 



60 

3 



JoAnne stud.led 1 ho\ir for her history exam and received a. UO. The next week 
she studied 2 hours and received an eighty. Are these items proportional? 



Rick bi'agged that he got lli miles to one^ gallon of gas. Bii.ll bragged that he 
vjent 21 miles on 1 and one-half gallons of gas. Show that the items ai'e 
proportional o 



f 
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STORY PROBIEMS AND PROPORTIONS 




Proportions c<'m make some types of story problems very easy if you 



know how to usg theme This slide program has only three story problems on 
it. But if you watch and listen carefully^ you will find the problems on 
the work sheet easyo 



(1) 

Beep 


A family on a trip drove 1^00 miles in 10 hours «, The next day they 

drove at the same rabe and vrent 320 mileso How long did it take them? 

• 

Notice here: UOO miles in ten hours 

320 miles in how long? 
let X be the number of hours it took them. 


(2.) 

Beep 


• 

¥e set up a proportion. In this problem since we are talking about 
miles and hqui's, this is one vjay we could set it up: 

Look at the left side© Miles are on top,, How about the right side? 
Are the miles on top here too? YeSo If you start with miles on top 
on the left, the miles must be on top on the right also* 


. (3) 

Beep 


We could put it this vray too. If you start with hours on top on 
the left, hours mUvSt be on top on the right also© 


0;) 

Beep 


Let*s go back to our problem: IiOO miles in 10 hours 

320 miles in x hours© 

Remember that we want to know how I.ong it took the 
family to go 320 miles so x is what we want to find. 


(g) 

Beep 


t II 

Let*s start by setting up the left side of our proportion© Put the 
U 00 .over the 10 to show the family went 1;00 miles in 10 hours© 
Notice we have miles over^ hours© 


Beep- 


So on the right side of our proportion, we must also have miles over 
hours© OK, 320 over x© Again, miles over hours where x is the 
number ■ of . hours we are trying to find© 


(7) 

1 ’ Beep 


Since this is a proportion, we can cross-muRtiply© UOO times x must 

equal 320 x 10© , 

« 


(6) 

Beep 


So we get 1^00 x ” 3200 Now we have to find x© Divide both sides by 
it 00, the number in front of the x© 
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(9) 

Beep 

( 10 ) 

Beep 

( 11 ) 

Beep 

( 12 ) 

Beep 

(13) 

Beep 



(Uj) 

Beep 



( 1 ?) 

Beep 



UOO X “ 3200 

IToo^ Too 



IlOO « 1 Uoo divided by UOO 1 

■ . m i rn ^ 

IToo 



So v/e have 1 x or x 3200 (Read 3200 divided by ItOOo) 

Too 



I^oo^o 

3200 



3200 divided by UOO " 8 



So we have x " 80 Since x vjas the iwjnber of hours it took the 
fam5.1y to drive 320 railes, this means the family took 8 hours to 
dj'ive the 320 mileso ' ' 



I>Dt‘s try another common problemo’ Joe used gallons of gasoline 
to go 320 mile Sc Hox-r many ndles per gallon was that? 

VRien they say per gallon, this means 1 gallon c The question, Hqvi 
many miles for 1 gallon means that vieTetT be the number of milesc 
That is what we are asked to findo 



Set up the proportion 320 ~ x 

I 3 o 1 



We put the 320 over the l^ok 
because 'for 320 miles, we 
used 15 oh gallons. We put the 
X over 1 because we have the 
320 miles on top on the left 
so we must put x on top on 
the right 



(16) 

Beep 


This 
the ; 


(17) 

Beep 


Back 


(18) 

Beep 


320 ^ 

tVie ; 


(19) 

Beep 


320 



oh tirass x 






I 



( 20 ) 

Beep l5.!i “1 So we have 

■ 15«ff , . . 

( 21 ) 

feep. 320 “ 1 X or X So to find x we mast divide 320 by 13<,U 

(22) 20,7 

Beep l^«L.r320,0,0 You see. an an£r,'7er of 20o7o This could have 

^ 308'^ been carried out further. But this gives 

~1^0 you an idea that x is about 20,7 

1078 

122 *: 

t 

(23) 

Beep 'VJhat was x again? The number of miles per gallon. This means that 
the car went 20,7 miles per gallon of gas, 

(2i|) 

Beep Now try solv,ing this problem. Set up a proportion and solve as we 
have done to the others. You have one minute, 

Paul drove 7?-miles in 2 hours. How far did he drive in 7 hours? 

ONE-MINUTE TBffi 

(25) 

Beep One proportion is this 75 ” x Cross-multiply and you have: 

2 7 

( 26 ) 

Beep 75 X 7 ** 2 X X or: 

(27) 

Beep 525 " 2x Divide both sides by 2, the number in front of the Xo 

(28) 

Beep You get 525 ” x 

T" 

(29) . 

Beep 525 divided by 2 is 262,5 Since we let x be the number of miles 
Paul could drive in 7 hours, our answer is 

(30) 

Beep 262,5 miles 

If you want to review these three problems, go back to the beginning 
and run through the whole program again. Then ask your teacher for 
the problem sheet that goes with this program, , 
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STORY PROBLEMS AND PROPORTIONS 

1. A car traveled 200 miles in k hours. ' At the same rate, how long will it take 
the car to go 300 miles? 

Set up a proportion: 200 mi les 300 mile s 

U hours “ X hours 

Notice that I put the miles in the first term of the first ratio so I must also 
put miles in the first term of the second ratio. 

Cross multiply: 200 x X - 300 x ■ 

200X - 1200 

I 

How. divide both sides by ’00: X = 1200 = 6 The number of hours it took 
^ 200 ' the car to go 300 m.iles. 

2. Solve this probl'evm using a proportion: « 

John drove 36 O miles on I 8 gallons of gas. How many miles per gallon was this. 

HINT: You should use either one of these proportions: 



: - 






*. 

1 


360 = 


X or 18 


1 

f 

1 


' 18 • 


1 3® 


i 







I 

You should get 20 miles per gallon as your aniswer. If you do not, check your 
work before going on with problems 3, U, and i?. 

I 

3 . A car can go 100 miles in 2 hours. At the same rate how far will it travel in 
7 hours? 



U. Golf balls cost $ 1.9^ for 3 . At this same cost, how much will 2? cost? 



A certain type of wire is bought at $ 1.2^ for 100 feet. How much \iire can 
be purchased for $ 5'. 00? 




..... i 

. PS RCSNT in RATIO FQRI'^ 



This program has two of the problems involving percento VJatch the 
steps which use the ratio form of percent to solve the problems o Every 
time you hear this sound _ -?hc- ^ you should press the button to see the next 
slide 0 You should now have slide 1 in front of you. If you do not, press 
the button until it appears o * 

X 

On slide one you see the ratio ove r , You will use this ratio to 
solve the first problem 100 

of this program© 

( 2 ) 

Beep I want you to look for these two words in the first problem^ 
what percent © 

( 3 ) . 

Beep In fact every time you see these two vfords in a story problem, 

(pause), you should realize that a good way to vjrite this in ratio 
form by vn'iting x © Now let*s look at our first problem 

over 

100 

0 *) 

Beep Karen had a score of on a test with 60 points© Vfnat percent of 
the total points did she have? 

(^) 

Beep Notice the words VJHAT PERCENT » So let*s start out by putting 

X 

over ~ on our papers© 
lOO"” 

( 6 ) 

Beep Now back to the problem© Same as number )4, What ether nuinbers do 
you see in this problem© There is a s-nd a 60© Thinlc now ! How 
many would she have to get right in order to have lOO;^ as her score? 

( 7 ) 

Beep Karen would have to get all 60 points for 100, This tells you 

that.60 must go right across from the 100 in the ratio we had before© 

( 8 ) , 

Beep • Notice, 60 is on the same level as the 100© Now t)ie $k goes 5n the 
only other empty spot in the proportion© 

( 9 ) 

Beep We have a proportion: JC_ “ JU Now, cross-multipiy* 

*“100 60 
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( 10 ) ■ 
Bsop' 

( 11 )' 

Beep 



( 12 ) 

Beep 

(13) 

Beep 



60 X « ^i;00 I)ivi(3.e both sides by 60o 

60 X ■= SUOO and 60 = 1 £i00 “ 90, so, vie have 

6o^ . ”55“ to So~ 

IX or X “ 90 

Our orig5.nal ratio v/as 100 so we found X « 90 



(lit) 

Beep 



(15) 

Beep 



(16) 

Beep 

(17) 

• Beep 



(18) 

Beep 



(19) 

Beep 



,( 20 ) 

Beep 



( 21 ) 

Beep 

( 22 ) 

Beep 



(23) 

Beep 



90 vzhich is = to 90% ' ^90 is the ratio form of 90%, 

100 over 

100 

This final 90^^ tells us that Karen has a sc'ore of 90% on her test© 



We have come quit.e a ways from our original problem so let^ s try 
another one , of the same type. This is one;_ 

Out of 20 students, 16 took a testo "Vlhat percent took the test? 
Can you find the two words, WIAT PERCENT? 

X 

itir* 

So we again start by writing 100 o 



Now back to our problemo tHiat other numbers do you see in this 
problem? There is a 20 and a l6o Think now!! If all 20 of the 
students had taken the test, 100^ would have taken the testo 



So, 20 students reprevsent 100^ <>• This tells you that the 20 must 
go right across from the 100 in the ratio we had before. 



Notice 20 is on the same level as the lOOo Now, the 16 goes in 
the only other empty spot in the proportion c 

X 16 

And we have this proportion, over ** over now, cross-multiply » 

100 ‘ 20 



20 X 1600 Divide both sides by 20o 



20 X ~ 1600 And 20 « 1. l600 80 so we have 

20 ^ 20 20 20 



IX or X « 80o 



■ X' 

Beep Our original ratio was over We found. X“80, so let*s put 80 in 

100 pD.acG of Xo 

( 25 ) 

Beep! 80 V7hich is ” to 8C^c 80 is the ratio form of 80^o 

Too loo 

This final b0% tells us that 80/t of the students took the testo 

( 26 ) 

Beep Here is another problemo See if you can set up the proportion to 
solve ito 

* 

9 of the 12 cars in the race crossed the finish lioeo VJhat percent 
of the cars crossed the finish line? 

m 

You have 60 seconds to set up the proportion, 

(27) 

Beep Does your proportion look Ij.ke this? 

■ (pauvse) Now ask your teacher for the problem sheet that goes along 
with this progrfvdo 



1 ” 
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STORY PROBISMS 
n[Perceni in Ratio ForraJ 

Jim threvr the bowling ball down the alley and knocked over 8 of the 3.0 plnsj 
What percent of the pins did he knock over? 

See the two words what perce nt? This tells you to wri;te the ratio ^ 

* • " “ “ " 100 



Novj- we have to decide what to do with the 8 and the 10© If Jim were to 
knock over all 10 pins, what percent of the pins vrould this be? Wouldn*t 
10 pins be lOOi^? Then the 10 must go opposite the 100 on the saiae 3.evel» 
The 8 goes in the other position* 



¥e now have a proportion that looks like this: 
Now cross-multiply: 10 x ~ 800 



X 

100 




Divide by 10: X “ 80 This tells us that Jini knocked over 80;t of the pins 

The math club has 1$ members* At the last meeting on3.y 12 members were 
there* What percent of the members v/ere there? Set up the ratio: X 

Novt can you finish the problem? 100 



Your proportion should be X « 12 because if a3.1 1^ members were there, 

100 3 .,^ 

they would have lO'O,^ of their members present© This is why the 1^ goes on 
the same level as the 100© Your answer should be 8 Op© 

The typing class had 20 students in it© Fifteen of the students were girls© 
What percent of the students VJere girls? 



Forty people took the test© Only 26 paissed it© VJhat percent of the people 
passed the test? 



Roy had a score of l\2 on a test with 70 points* What percent of the total 
points did he have? 



i 




This program has t\:o proWer.is involving percent o VJatch the steps 
which tiss the ratio form of percent to solve the problems o Evei-y time you 
hear this sound , you should press the button to see the next slide® 

You should now have “slide one in front of you® If you do not^ press the 
button until it appears® 

On slide one, you see an equation; 9% ” 9 > 9 is the vjay 



Beep On slide 2, you see the equation ~ 100 ® Notice that again you 
have 100 as the second term (that is, the bottom number) of the 
ratio® This is always true when you are asked to change a percent 
to ration form® 



Beep Here is the first problem we want to soxve. 

Laura was told that she had to ansvjer of the questions on the 
test correctly in order to pass it® If the test had 80 questions 



Beep '1$% “ 1$ Let’s put this ratio on a side by itself® This vrill 



*■ Beep Same as number 3 c VIhat other number do you see in. this .problem? 
The 80? Rdmember, the 80 is the total number of questions on 
Laura’s test® VJhat percent would she get if she got all of these 
right? Wouldn’t she have 100, "o if she got all 80 questions right? 



Beep So this 80 must go right across from the 100 on the same level® 
Vie have one empty spot left. Let x be the number of problems 
Laura must do correctly' to pass the test® The proportion should 
novi look like this: 



you 1-jrite 9% in ratio form 



• 100 ove r 



100 



( 2 ) 



( 3 ) 



on it, how many correct answers did she need to pass the 'best? 

Can you find the only % that is mentioned in the problem? Isn’t 
it the 7i3/o? Let’s write this % in ratio form® 



(k) 



100 help us solve the problem® 



( 5 ) 

Beep 7^ “ Now we have to set up the other side of the proportion 



10(5 Before we do this, let’s look at our original problem® 



( 6 ) 



( 7 ) 



( 8 ) ' 



2 - 



Beep over 



Eo 



over 



100 



C-50 



I 

> 



Beep . Now, cross-multiplyio 100 X ~'6000 

(10) • 

Beep Divide both sides by 100 

X 60 Aad X vias the number of questions I>aura had to answer 
correctly to pass the testo 

( 11 ) 

Beep Here is the second problem. 

There are 20 students in the class o One day, 2^^% of them were 
absent© .How many students were absent ‘tha,t day?. 

Look for the % in this problem© Can you vjrite it in ratio form? 



( 12 ) 

Beep 2$% - 2^ 
100 



Let’s put this ratio on a slide by itselX© 



(13) 

Beep 25) “ 

over 
100 



\ 



Let’s look at our original problem again© 



(lU) 

Beep Same as number 11© 

If all -20 of the students had been absent, there would have been 
1005^ absent, so the 20 must go opposite the 100© 



Beep See that the 20 is opposite the 100 on the same levbl? Again this 
is because if all 20 had been absent, there sould have been 100)b 
absent© In this case, we let X be the number of students absent 

and put this over the 20© 2^ 't 

over over 

100 “" 20 



(16) 

Beep Now, cross -multiply. 



100 X « 500 



(17) 

Beep Divide both sides by 100 

X « 5 and X is the number of students absent© 



Beep Try setting this problem up 3n the form of a proportion in the next 
60 seconds© 

r 

There are 25 students in our mathematics class© of them are 

girls© How many students are girls? • • 



You now have 60 seconds time© 



( 19 ) . 

Beep Your proportion shoii 3 .d look like this: 

ko 

over ~ over 

• Too" 

Nov 7, ask your teacher for the problem sheet that goes along with 
this program 0 
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lo Jack answered of the 80 questions correctly o Hovj many of the questions 
did he answer correctly? 

Write the 6^^ in ratio form: 65 

100 

If Jack had answered all 80 questions correctly, he would have had lOO/^o 
So the 30 must go opposite the 100 on the same levelt 

65 X 

rod * Bo 

Cross -multiply now and solve for X* X is the number of questions Jack 
ansiiered correctly « * = 



2o 75^ of the students in the class had their homework done. There were 28 
students in the class o How many of them had their homework done? 



Your ratio jPor this problem should look like this: 75 3: 

100 « H 



3* 15^ of the 2000 students in the school were absent* How many students were 

absent? • 



Ijo of the 500 people in the parade were Irish, How many of the people 

were Irish? 



5« 10^ of ' the 2,350 students had all A’s on their last report card. How many 

of -them had all A‘s? ^ 
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I. TITIE 

* » 

A* Fractions a,nd the Ruler 
^*s and ^‘s 

II » INTRODUCTION ‘ • 

Ao Relate how a fraction gets its name 
lo paper 
2« wire 

3 6 piece of 2 x I4. 

a© Show a piece of 2 x 1; and 2 smaller and equal pieces whose 
combined lengths are equal to the length of the original 
piece© 

bo Talk about the length of 1 of the two pieces® 

Co Transfer idea to a iDJie segpient, 

(1) Name points of line segment 

3^ U 

2 2 . 2 2 

do Use same development as in a,^ b., and c© above but with 
ll smaller and equal pieces whose, combined lengths are equal 
to the length of the original piece© 

(1)' Name points of line segment: 6, 1, 2, 3. U 

, 5, 5, n, c 

It© Enlarge ruler to point out fractional parts on it# 

a® Marks of ruler have been dravm to coincide with points 
on line segments mentioned in (l) under c© and d. above# 

5© Closeup of marks on regular 12” ruler© 

III, CONCUJSION 

A# Point out that each mark on the ruler represents its distance from 
the end of the ruler© 
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^'s & ^’s 

# 

1. Label the three points on these lines as I have done. the other three. 




r- 

I 

8 







b) 



I 

/i 



I 

'7 



2'. Measure these lines s 



a) 



I 



b) : 

c) 

d) — — 

% 

3. Craw lines having the lengths indicated. 

a) 2-3/16 

b) 1-1/2 

c) 3-3/U 

d) 1-1/8 
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Mrso Jaskin bought 12 cans of soup which vrere on sale at 3 cans for ' 
VJhat vras the sale price for the goods? . 

Mr, and Mrso Banta bought 2 tickets to see the play ‘‘Oklahoma” at 
Franklin High School* The tickets cost $2*2^ each* Then they went to 

I 

the ” Skipper ‘s Table” and bought 2 dinners costing $2*00 each, TJhat 
was the total cost of the evening? 



On the way home the other day, Joe stopped in at a gas station and had 

V . ■ 

8 gallons of gas put in his car, each costing $*32 c. He also needed 
2 quarts of oil at for each one* What was his total bill? ' 
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* $ ■ ' 

Story Problems 

• ^ 

1. Soup is priced at 2 cans for $ .37 Find how much you will have to pay for a 
dozen cans. 

a) Step 1 Drax^ a picture. Let little rectanp;les be the cans of soup. Since 
the problem says a dozen, you vjill need 12 , rectangles. Since each 
group of 2 cans will cost $ .37, you should draw the little 
rectangles in groups of 2. ' 

Step 2 Beside each group of 2 cans, vn*ite $ .37 

- • 

Step 3 Add the $ .37‘s 

Step n Label your ansx^er "Cost of the ‘dozen cans of soup” 

2. John i^ets $ 2.3'0 alloxx^ance per week. Fie must spend $ .10 per day for milk in 
school and $ .20 per day for bus fare. Draw a picture as you did in problem 1 
Then tell me hovi much he has left for other items. 



3. A car traveled 121^ miles and used ^ gallons of gas. How far did it travel on 
1 gallon of :gas? Draw a picture as you did jn problem 1. 



U. You take home $ 138.50 a week for the 12 weeks during the sumraer. Kow much 
. money did you take home in all? Again, draw a picture as in problem 1. 



5. Oranges are priced at 3 for $ .hi Jane wanted l8 oranges, 
have to pay for them? Draw a’ picture . 



IIoxz much did she 



o 
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AREA PROBLEMS 



OUTLH'IE 



1. 

2^ 



Line segments have length* Draw several segments 

Area is the najne applied to surface enclosed by segments*. 

Show 3 segments 
U segments 

Put the four segments in a foriTi called a rectangle* 

Area of a rectangle is the amount of surface enclosed by foui' segmentso 
Now to find this area* Before we start, 

f ' 

Area is measured in square unrlts . Square inch 
' Square foot 

Square yard 
Square mile 

So, 6 square inches means 6 little square ai’eas 1 inch on a side 

. . ' ! 

8 squa.re feet means 8 square areas, 1 fpot on a side 

I; square yards means k square areas, 1 yard on a side 

2 square miles meajis 2 square areas, 1 mile on a side 

3 feet " * 



2 ft, 



Now to find area of our rectange 3 feet 3.ong, 2 feet wide 

3 feet long separate into feet 





1 ft. 


1 ft. 


1 fto 


1 fto 


1 fto 


1 fto 


1 fto 






1 ft7-'~ 


1 ftT 



^ fget is area of our rectangle 

D-5 



Tft, 



1 fto) 

) 

) 2 ft< 

1 fto) 



BiiB 



< 



I. 
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Area Problems (Continued) 



There is a shortcut to ?rea problems e Hovj many square feet along top of 



rectangle? 3 



same as lengths 



How many square feet in each of the 3 columns? 2 sarr^e as viidth. 



ERIC 



mm 



2 in each of 3 



2 2 + 2 : 
2x3 



Width X length number of squ£u:e imits^ or area© 
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Area 

1. FILL IN THE BLANKS: ’ ‘ 

This in 1 inch. 

It is on unit that is used 
to measure • [“■ 

2* ‘This rectangle is I 4 inches long 
and 2 inches wide. 

How many squares like the one in 
problem 1 can fit into this 
rectangle? Draw in the lines 
that will shovj hc>-’ ij^any square 
inches are in this rectangle. 

You should have 8 small squares. 



Its area is 8 square inches. 

% 

3 , The formula for area is: 

A stands for area 

A “ L X W L stands for length 

W stands for vjidth 

The length of the rectangle is U inches. The length also tells one ho^w many 

square inches are in one row. 

The width of the. rectangle is 2 inches. The width also tells one how many 

.... square inches are in each column. 

* i 

Then the area of the rectangle in problem 2 is found like this: 

A «* U X. = 8 square inches. 

Remember your ansr-rer isiust always be labeled square units when indicating area, 
.The unit will be the inch, the foot, the yard, or whatever you are using as the 
unit of area. For example, your answer wd.ll "be labeled square Inches, square 
feet, square yards, etc, 

li* Find the area of a rectangle five feet long and three feet wide. Show all work . 



5 . Find the area of a square foot in square inches. Show all work . ■ 
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VOLIJME .TO SHOW 

le Have a box to fill vzith sand. To measure amount of sand in box, we use 
a unit of measm’e ca3J.ed a cube. 

Pick up grains of Sfmd and ask how easy it would be to measure it in feet; 
'in yards? 

Measui’e it by how much sand can be contained an a cube of some size 
cubic inch, cubic foot, cubic yard. 

Take the box full of sand , 



3x2x1 How many cubic inches does it contain? To start with, 
each cubic inch will have 1 square inch as the size of one of its 
faces. Let's consider only the bottom, of this box --3x2; 

6 square inches. If we put a cubic inch on each of these square 
inches, how maiiy "will it take to cover all 6? Six cubic I nches . 

That means 'that this box of 3 x 2 x 1 has a volume of 6 cubic inches. 
Or, as far as sand goes, this box wi3.1 contain 6 cubic inches of sand. 



Let's take another box that is 3 inches long, 2 inches wide and 3 inches 
high. Can we figure out what it's volume is? The area of its base is 6 
square inchSiS. Hovj many cubic inches will fit on it? Six. If we take a 
look at this box 3 inches high, we must add more layers to this first one. 
Take 6 more. Still don't have right size. So take 6 more. Novj we have 
shown the number of cubic inches in this box. 



zs 



18 



1st 



2nd 



3rd 



How many layers? 3c VJhat was the height of our box? 3* 

So we have a formula for volume of a solid; length x width x height =^olume 



The length x vridth gives us the area of the bottom. Then v/hen we take 
the area of the bottom and multiply it by I., we get the cubic inches in 
the first layer. Finally, vihen we look at the height that tells us how 
many layers of cubes we have* In this example, we have 3 layers with 6 
cubes in each, for a volume of 18 cubic inches. 

Using the formula 3x2 x 3 “ 13 cubic inches. 

Now, usDJig this same formula, can you tell me vihat the volume of a 

box 6 # c • o 6 inches long 

h inches vjlde 
and 3 inches high is? 

Using the formula ^ x 3 x 2 » 30 cubic Inches 
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VMeo Tape IV 
(continued) 



Let’s use our cubic inches to build a pictui'e of it# First of all, 
area of our base.’ is 5 x 3 = square inches# 

X 1 ~ number of cubic inches in 1st layer# 

We have 2 of these layers (Build on 
the 2. layers) 

i • ' ^ 

/ • ‘ • 

Then go over dmensions of box, then 

count cube So 

Today, we have had a very short look at volume # Try the five volume 
problems which go along with this program# 
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